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1. O0mue moJ10KeHNs

B pesynapraTte ocBoenms yueOHOW mucnmmuiiabl OYJl. 11 Xwumus oOydarouuiics ToJDKEH
obmanate mnpexycmorpeHHbiMU DPI'OC COO u OI'OC CIIO no cnenmansHocTsM: 08.02.10
CTpouUTENbCTBO KEJIE3HBIX JTOPOr, MyTh W IMyTeBoe X03sAucTBO, 23.02.01 Opranuzanus nepeBO30OK U
yIpaBjeHUE Ha TpaHCIOPTE (110 BUJAM) CICIYIOIIMMUA YMEHUSIMHU, 3SHAHUSIMU .

Y 1. Ha3biBaTh n3y4yeHHbIE BEIIECTBA MO TPUBUATIBLHOW UM MEXKIYHAPOIHON HOMEHKJIATYpPE;

¥Y2. Onpenensitb: BAJICHTHOCTb U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, TUI XUMUYECKON
CBS3M B COCIMHEHMSX, 3apsj HMOHA, XapakTep cpeabl B BOAHBIX pacTBOpax HEOPraHUYECKHX U
OPraHUYECKUX COCJAMHEHHUH, OKHUCIHUTENIb MU BOCCTAHOBUTEIb, MPUHAJJICKHOCTh BEIIECTB K Pa3HBIM
KJIacCcaM HEOPTraHUYECKUX U OPTaHUYECKUX COCAMHEHUN;

¥3. XapakrepuszoBaTh: 3JIEMEHTHl MajbIX IEPUOJOB MO HX MOJIokeHUIo B [lepuonuueckoi
cucreme [[.M.MenneneeBa; o0imue XMMHUYECKHE CBOMCTBA METAJJIOB, HEMETANIOB, HEOPTaHUYECKUX U
OpraHUYEeCKUX COCIUHEHHM; CTPOCHHE M XHUMHUUYECKHE CBONCTBA HW3YYEHHBIX HEOPraHMYECKUX U
OpPraHUYECKUX COCAMHECHUIA;

Y4. OObBACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa W CTPOEHMS, HPHUPOAY
XUMHUYECKON CBSI3U (MOHHOW M KOBAJICEHTHOW, METaJUIMYECKON W BOJOPOAHON), 3aBUCUMOCTH CKOPOCTH
XUMHYECKOHN PeaKIny U TIOJI0KEHNE XUMUYECKOTO PABHOBECHS OT Pa3IMIHBIX (PaKTOPOB;

Y5. BINOAHAT XUMUYECKUH IKCIEPUMEHT MO PACIO3HABAHUIO BAKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB;

Y6. IIpoBoauTh: CaMOCTOSITENBbHBIA IMOUCK XUMHUYECKOW HWHGOpMAIUU C HCIOIb30BaHHEM
Pa3IMYHBIX HUCTOYHUKOB - (HAYYHO-TIOMYJISIPHBIX HW3/IaHUM, KOMIBIOTEPHBIX 0a3 JIaHHBIX, PECypCOB
WuTepHera); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUU MJii O00pabOTKM W Tepenaud XUMUYEeCKOH
uHpopMauy 1 €€ IPeACTaBICHUS B pa3IHIHBIX (hopMmax;

31. Baxueillmnue XUMHYECKHWE TOHATHA: BEUIECTBO, XMMUYECKUN DIIEMEHT, aToOM, MOJEKya,
OTHOCUTEIbHBIE aTOMHBIE M MOJIEKYJISIPHBIE MAacCChl, UOH, QJUIOTPOMNUS, WU30TOMbI, XMMHYECKasi CBS3b,
ANEKTPOOTPHUIIATETILHOCTD, BAICHTHOCTh, CTENICHb OKUCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINH 00bEM
ra3000pa3HBIX BEIIECTB, PACTBOPHI, SJEKTPOJUT U HEIJIEKTPOJHUT, SJICKTPOJUTUYECKAS THUCCOIUALINS,
OKHUCIIUTEIh U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAaHOBIIEHHUE, TEMJIOBOM 3(PEKT peakiuu, CKOPOCTh
XUMUYECKON pEakIuu, KaTalii3, XHMHUYECKOE pPaBHOBECHE, YIJIEPOJHBIN CKeNeT, (YyHKIMOHAIbHAs
rpyInma, u30Mepus, TOMOJIOT U,

32. OcHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUSI MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3akoH .M.Menneneena;

33. OCHOBHBIE TEOPUH XUMHUU: XUMHUYECKOHN CBSI3U, DJICKTPOIUTHUECCKON JUCCOIHAIINH, CTPOCHHS
OpraHUYECKUX U HEOPraHUYECKUX COECTUHEHU;

34.BaxHeine BemecTBa MU MaTepHUalibl: BOKHEWINIME METAJUIbl M CIUIABBI; CEpHas, COJIsTHa,
a30THAsl ¥ YKCYCHas KUCJIOTHI; OIarOpOHBIE Ta3bl, BOJAOPO, KUCIOPO/I, TaIOTEHBI, IeJ0YHbIe METAJUIbI;
OCHOBHBI€, KHCJIOTHbIE U aM(OTEPHBIC OKCHIBI U THAPOKCHIBI, MIETOYH, YTIIIEKUCIIBIA U YrapHbBIN Ta3bl,
CEepPHHUCTBIA Ta3, aMMHAK, BOJia, NMPUPOJHBIM ra3, METaH, 3TaH, STUJIEH, alEeTUJICH, XJOpHUJ HaTpHs,
KapOOHAT M TrUApoKapOOHAT HATpHs, KapOoHaT U (pocdar kampims, 6€H301, METAHOJI, ITAHOJ, CIIOKHbBIC
3(UpBI, KUPBI, MblIIa, MOHOCaXapUAbI(TIIOK03a), AUcaxapuibl (caxaposa), Mmolucaxapuabl (Kpaxman u
ueﬂmonosa), AHWJINH, aMHUHOKHCJIOTHI, 6em<14, HUCKYCCTBCHHBIC U CUHTCTUYCCKHUEC BOJIOKHA, KaAYUYKH, INIACTMACCHI.

dopmoit MIPOMEKYTOUHOMN aTTecTalnun o yaeOHOH JIACIATIIINHE SIBITIETCSA
auddepeHunpoBaHHbIN 324€T.



2. Pe3yabTaThl 0OCBOCHMSA Y4eOHOM M CUMIIIMHBI, IO/JIeKAIIHE POBEpPKe
2.1. B pe3ynbTare aTTecTaluy 1o y4eOHOM AUCHUIUIMHE OCYIIECTBIISIETCS KOMIUJIEKCHAsS IPOBEpKa

CHEAYIOUIMX YMEHUN U 3HAHUM:

Tabmuma 2.1

Pe3yabTaThl 00yUeHUsi: yMeHUs,
3HAHHUS, 00IIME U
npogeccuoHaATIbHbIE KOMIIETEeHIMU

IMoka3aTenu olleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

Y1.Ha3biBaTh u3y4eHHbBIEC BEUIESCTBA 10
TPUBUAIBHON WM  MEXyHapOIHOM
HOMEHKJIaType;

1) Hanumcanme W YTeHHWE 3HAKOB
XUMHYECKHUX JIEMEHTOB;

2) pa3nuyue MPOCTBIX U CIIOKHBIX
BEIIECTB, CMeceil WM  CIIOXKHBIX
BEIIECTB;

3) cocraBnenue Gpopmys OHHAPHBIX
COEIMHEHUN 1 UX Ha3BaHUE;

4) drenue W Ha3BaHHe (opmyn

XHUMHYECKHUX COCIMHEHHH,
HpI/IHaIlJIC)KaIHI/IX K B&)KHGfIHIPIM
KjaccaM HEOPraHUYECKUX
COCIMHEHU;

5) cocraBieHHUE  CTPYKTYpPHBIX

(GhopMysT BCEBO3MOMKHBIX TOMOJIOTOB
U HW30MEpPOB  TPEACTbHBIX W
HETPeIeTbHBIX YIIIEBOIOPO/IOB;

6) cocTaBleHHUE  CTPYKTYpPHBIX
dbopmyn BOKHEUIIINX
KHCIIOPOJICOACPKAIINX
OPraHUYECKUX COCIMHCHUH;

7) HaIlMCaHHe CTPYKTYPHBIX
dbopmyn BCEX BO3MO>KHBIX
HU30MEPOB a30TCO/IepKAIINX

OpPraHNYECKHUX COECIMHECHMUI;

8) cocraBieHMEe Ha3BaHMH Bcex
HCITOJIB3YEMBIX dbopmyn
XUMHUYECKUX  COCIMHEHUH IO
TPUBUAJIBHOM M MEXKIYHApOIHOMN
HOMEHKJIATYpE.

YcTHbIi onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUThI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.




¥Y2. Onpenenarb: BaJEHTHOCTb U
CTEIIEHb  OKHMCJIEHHS  XHUMHYECKHX
9JIEMEHTOB, THII XMMHUYECKOH CBSI3H B
COCIMHECHUSX, 3apsii HOHA, XapakTep
Cpelbl B BOJIHBIX pacTBopax
HEOPraHUYeCKHUX H  OpPraHUYEeCKUX
COEIMHEHH, OKHCJIUTEID n
BOCCTAaHOBHTEJIb, MPUHAJICKHOCTh
BEIIECTB K pa3HBIM Kjiaccam
HEOPraHUYeCKHUX U  OPraHUYEeCKUX
COCTUHEHHI,

1) Onpenenenue cocTaBa BEIIECTBA
1o ux opmynam;

2) onpeeIcHue
XUMHUYECKUX PEAKIIUIL;
3) npuMeHeHHUe 3aKOHA COXPAHEHUs
MacChbl BEUIECTB IMPU HAMKUCAHUU
YpaBHEHU;

4) COCTaBJICHHUE XUMHYECKHUX
yYpaBHEHUM, ypaBHUBAHUE HX;

5) omnpeneneHue BaJICHTHOCTH
CTEMEHH OKHCIIEHUSI D3JEMEHTOB B
HEOPraHUYECKUX COCAMHECHUSX;

6) ompenejgeHHe BaJCHTHOCTH U
CTENEHU OKHUCJICHHUS 3JEMEHTOB B
OpPTaHUYECKUX COCIUHEHUSX;

7) pacmo3HaBaHUE OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHOTO IIPOIIECCa;

8) ompenereHue  HaAMpaBICHUS
"MBUKEHUS" JIIEKTPOHOB;

9) cocraBieHHE  DIIEKTPOHHOIO
Oajanca;

10) onpenencHue 3apsiaa NOHA,

11) omnpenencHue H30MEPOB U
TOMOJIOTOB  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKUX COCTUHEHU;

12) ompeneneHne OKUCITUTEIS H
BOCCTAHOBUTEJSI B OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUSX;

13) ompeneneHue Mo XUMUYECKUM
dbopmynawm, MIPUHA/IIEKHOCTD
BEIIECTB K ONPEJCICHHOMY KJaccy
COCJIMHEHUH;

14) ompenenenne pH  cpensr
pacTBopa, B 3aBHCHMOCTH OT THIMa
TUAPOJIN3A COJIN;

15) onpeneneHue pa3nuYHBIX BUIOB
XUMUYECKOW CBsI3U TO (QopMyie
HEOPTraHMYECKUX M OPraHUYECKUX
BEIIECTB;

16) Hanmcanue cxeM 00Opa3oBaHUs
XUMHUYECKOW CBSI3W B  YKa3aHHBIX
COCIMHEHUSIX.

IMPHU3HAKOB

=

VYcTHbIN onpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPAKTUYECKUX
3aHATHI U
Ja00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

¥3. XapakTepus3oBaTh:  DIIEMEHTHI
MaJbIX MEPUOJIOB 0 UX TMOJIOKECHHIO B
[Tepnonnueckoi cucreme
J1.1.MenneneeBa; oOlIre XUMAUYECKUE
CBOWMCTBA  METAJNIOB, HEMETAJIOB,
HEOPTaHMYECKUX M  OPTaHUYECKUX
COCITMHEHUH; CTPOCHUE M XHUMHUYCCKUC
CBOMCTBA M3YYEHHBIX HEOPTaHUYECKHUX
Y OPTaHWYECKUX COCTMHCHUN;

1) CocraBnenue (Hopmysl OKCHIOB,
BOJOPOAHBIX COCIMHEHMI
HEMETaJUIOB, THAPOKCHJIOB, COJICH;
2) COCTaBIIEHHE CXE€M CTpPOEHHUS
aToOMOB 2JIEMEHTOB TIEePBBIX
YETBIPEX IIEPUOIOB
[Tepuoanyueckoil CUCTEMBI;

3) onmcaHue BaKHEUIIIUX CBOMCTB U
XapaKTEePUCTHK XHUMHUYECKHX
AJIEMEHTOB MO IUIaHy, Ha OCHOBE

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU




nojnoxkeHus B Ilepuoanueckoit

CUCTEME;
4) aHanu3MpOBaHHE OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX CBOWCTB

aTOMOB, HOHOB U BEIIECTB, a TAKXKE
MX CWIbl Ha OCHOBE 3HAaHUU O
CTPOCHUHM MU TEPUOANYHOCTH U TIO
nojoxkeHuro B Ilepuoanueckoit
CUCTEME;

5) cpaBHEHHME  OTHOCHUTEIIbHOU
ANEKTPOOTPULIATEIBHOCTH
AJIEMEHTOB MO0 HX TMOJIOKEHUIO B
[Tepuoauueckoit cucreme;

6) cpaBHEHHE (PU3NYCCKUX CBOWCTB
METaJVIOB U HEMETAJIOB;

7) OTHUCaHue OCHOBHBIX
XUMHUYECKUX CBOMCTB METAJUIOB,
HEMETAJIJIOB U MX COCAUHCHHUIA;

8)  mocTpoeHue - CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHUYECKUX COCTUHEHU;

9) onMcaHWe XMMHYECKUX CBOKHCTB
BOKHEUIIINX KJIACCOB OPTaHUYECKUX
COEeJIMHEHUI.

CaMOCTOSITEILHON
paboThI.

Y4. O0BACHATH: 3aBUCUMOCThH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS,
MPUPOAY XUMHUYECKON CBA3H (HMOHHOM
M KOBAJICHTHOM, METAUIMYECCKON U
BOJOPOJIHOM), 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEAKIMU U TIOJIOKEHHUE
XHUMHUYECKOrO paBHOBeECHUS oT
pa3nu4HbIX (haKTOPOB;

1) OObscHeHHE (GU3MYECKUX H
XUMUYECKUX SIBJIGHUM C TOYKH
3peHus ATOMHO-MOJIEKYJISIPHOTO
YUEHHUS;

2) BBISIBICHHE 3aBUCUMOCTH MEXKIY
CTPOCHHEM XUMHUYECKHUX
COeTMHEHUH U MX CBOMCTBamMH ( Ha
puMepe KHUCJIOT, coJie,
OCHOBaHUM, YIJIEBOIOPOAOB,
KHCJIOPOIOCOIEPIKAIIINX "
a30TCOACpKAUIUX  OPraHUYECKUX
COeTMHEHUH);

3) cocraBieHHE CXeM 00pa3OBaHUSA
BEILIECTB C PA3JIMYHBIMU BHJIAMHU
XUMHYSCKOU CBS3H,

4)  pa3bsCHEHUE  3aBUCUMOCTH
CKOPOCTH XHMHUYECKHX PEAKIUUA OT
pa3iauYHbIX (AKTOPOB M CMEIICHUS
XUMHYECKOTO paBHOBeECHS B
3aBUCUMOCTH OT YCJIOBHUM TEUEHUS
peaKkui.

YcTHBIH ompoc.
Pe3ynbTarsl
BBITIOJTHEHUS U
3aIUTHI
MPAKTUIECKIX
3aHATHI U
1a00paTOpHBIX PadoOT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITEIIbHOMN
paloTHI.

V5. BrinoaHaTe XUMHUYECKUU
SKCIEPUMEHT 10  PACHO3HABAHUIO
BAOKHENIITNX HEOPraHUYECKUX u

OpraHN4YC€CKUX BCIICCTB

1) [MpoBeneHue MPOCTEHIIIETO
XHUMHUYECKOTO 3KCIIEPUMEHTAC
COOJTIOICHUEM TTPABHIT TEXHUKH
0€30I1aCHOCTH,

2) HabmoieHue, GUKcaIus u
OIKCaHKE PE3yIbTATOB
MIPOBEIEHHOT0 YKCIIEPUMEHTA,;

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHA U
J1a00paTOPHBIX padoT.




3) ompeneneHUE  BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKHUX
MIpeBpaleHH B Pa3IUYHbIX
YCIIOBHAX " OLICHKH 170:¢
ITOCJICICTBHI;

4) OeszomacHoe oOpamieHue ¢
TOPIOYUMHU u TOKCUYHBIMU
BEILECTBAMH, 1a00paTOPHBIM
00opyI0BaHUEM;

5)  [OpUTrOTOBJIEHHE  PACTBOPOB

3aJIaHHOW KOHIIEHTPAIMK B OBITY U
Ha IPOU3BOJICTBE.

Pe3ynbTaTe!
BBITTOJIHECHUS
BHEAyIUTOPHOU
CaMOCTOSITEJIbHOMN
paboTHI.

Y6. IlpoBoauTh: CamMOCTOSITEIbHbBIN
MOWCK XHMHYECKON WHPOpMAIUU C
HCIOJIb30BaHUEM pa3IMYHbIX
HMCTOYHUKOB - (HAyYHO-TIOMYJISIPHBIX
W3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCHOJIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHH  JUIA
00paboTKM M Tepenayn XUMHUYECKOH
uHpopmanud U e€ MpenCTaBICHHS B
pa3nu4HbBIX (hopmax;

1) Hcrnomp3oBaHHE€  OCHOBHOM
y4eOHOM JUTEepaTyphbl JJIsl MOUCKA
XUMHUYECKON HHpOpMAaIuy;

2) HCIIOJIb30BAaHHE
JIOTIOJIHUTEIBHBIX  JIMTEPATYPHBIX
HCTOYHHUKOB,

3)ucnonb30BaHue UHTEpHET-
pecypcos;

4) cocraBlieHWE NPE3CHTALUHA IS
00paboOTKM W HpEICTaBJICHUS
XUMHUYECKON nH(pOpMaIuu;

5) aHaIM3UPOBAHUE HCIIOJIB3YEMBIX
HCTOYHHUKOB.

YcTHbIi onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUYECKUX
3aHATHI U
Ja00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

3HaTh:

31.Baxkueiiye XxuMu4yeckue MOHATUS: | 1) Bocnpoussenenue | YCTHbIN onpoc.
BELIECTBO, XHWMHUYECKUH  BJIEMEHT, | pOpMYIHUPOBKU BaOKHENIINX | Pe3ynbTaTsl
aTOM,  MOJIEKYJa, OTHOCHUTEJIbHBIE | XUMUYECKH ITOHATHII; BBITIOJIHEHUS U
aTOMHbIE U MOJIEKYJIIPHbIE MAacChl, | 2) TEPEYUCICHUE CYLIECTBEHHBIX | 3alIUThI

UIOH, AJJIOTPOIIHNS, W30TOIbI, | IPU3HAKOB IMOHATHS; MIPAKTUYECKUX
XUMHYECKast CBSI3b, | 3) YCTAHOBJIEHHME CBSI3M JIAHHOTO | 3aHATUN U
NEKTPOOTPHULATEIBHOCTb, HNOHATUS €  JPYTUMH, paHee | Ja00paTOPHBIX paboT.
BAJICHTHOCTb, CTENEHb OKUCIECHUS, | CPOPMUPOBAHHBIMY; Pesynbrarsl
MOJIb, MOJISIpHas Macca, MOJIIPHBIN | 4) HpHUBEJEHHE DPA3HBIX CHOCOOOB | BHIOJHEHHUS
00BEM razoo0pa3HbIX BEILECTB, | BBIPAXKCHUS NTOHATUH; BHEAYJUTOPHOMN
pacTBOpBI, IIEKTPOJIUT u | 5) wucnone3oBaHue BaXHEHILINX | CAMOCTOSTEIBHON
HERJIEKTPOJIUT, AIIEKTPOJIUTUYECKAS] | XMMUYECKUX MOHSITUSA Ui | pabOoTHI.
aucconuanus, OKHUCJIUTETD U | OObSCHEHUsS OTJAENbHBIX (AKTOB U

BOCCTaHOBUTEb, OKHCJICHHE U | SBIICHUM.

BOCCTAQHOBJICHHE, TeIUIOBOH 3¢ dekT

peakuuy,  CKOpOCTb  XUMHUYECKOHN

peakuuu, KaTajus, XUMHUYECKOE

paBHOBECHE,  YIJIEPOIHBIA  CKeJeT,

(GbyHKIMOHANBHAS TpyINa, H30MEpHUs,
TOMOJIOTHSI,

32. OcHoBHBIE 3aKOHBl XHMHU:
COXPaHCHHUS MacChbl BEIIIECTB,
IMOCTOSIHCTBA cocTaBa BEIIIECTB,
[Tepuonnueckuii 3aKOH

.M. MeHnneneena;

1) Bocnpoussenenue
(GhOpMYITUPOBKH 3aKOHOB;
2) nmpUMEeHEeHHe 3aKOHa COXPaHECHHUS
MacChl BEIICCTB TIPH HAITUCAHHUH
XUMHYECKUX YpaBHEHHIA,

3) IIPUMEHEHHE 3aKOHa

YcTHBIN ompoc.
PesynbTatet
BBITIOJIHEHUS U
3aIIUThI
MPaKTUYECKUX
3aHATHI 1




MOCTOSTHCTBA COCTaBa BEILIECTBA IS
YCTaHOBJICHUS MIPOCTEUILIEH
MOJIEKYJISIPHOI bopMyIibL
BEILIECTBA,

4) HCITOJIH30BaHUE
00BEMHBIX OTHOILICHU I
pelIeHnr pacyETHBIX 3a/1a4;
5) IMOHUMaHUE CMbICTa
Ilepuoanueckoro  3akona  JI.W.
MenjeneeBa U UCIOJIB30BAHUE €TO
JUIsl  KaueCTBEHHOTO aHajau3a |
000CHOBaHUS
OCHOBHBIX
CTPOCHUS
XUMHYECKHUX
COCIMHEHN;
6) ycTaHOBIEHUE
MEXIy  CTPOCHUEM
XUMHUYCCKUMHU
HIIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEM
aTOMOB, CBOMCTB
AJIIEMEHTOB U  UX

3aBUCUMOCTH
atoMa H
CBOWCTBAMH

a00paTOPHBIX padoT.
Pesynbrarsl
BBINOJIHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITENIbHON
paboTHLI.

33. OcHoBHEBIE
XUMHYECKOM CBSI3HU,
3JIEKTPOJTUTUYECKOM JIMCCOIMAINH,
CTPOECHUSA OpraHUYECKUX u
HEOPraHWYECKUX COCAMHEHUM;

TCOPHUH XUMUU:

1) BocmpousBeneHue OCHOBHBIX
ITOJIOKEHUN XUMUYECKUX TEOPU;
2) IIPUMEHEHNE OCHOBHBIX
IIOJIOKEHUN XUMHUYECKHX TEOpHUH
(cTpoeHust  aroma, XUMHUYECKOU
CBSI3H, JIEKTPOJIUTAYECKON
JMCCOLIMALINH, KHCJIOT "
OCHOBaHUH, CTpPOCHUSA
OpraHUYEeCKUX COCIMHEHMU,
XUMHUYECKOU KUHETUKH) JUTS
aHajau3a CTPOECHHS U CBOMCTB
BEUIECTB;

3) oObsACHEHHE  MPUMEHUMOCTH
M3YYEHHBIX XUMUYECKHUX TEOPUH.

YcTHBIH ompoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUIECKUX
3aHITHH U
J1a00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITTOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITEIIbHOMN
paboTHI.

34.Baxxneimue BEILECTBA u
MaTepuasbl: Ba)KHEUIINE METalIbl U
CIUIaBbI; CEpHas, COJsHAs, a30THas U
YKCYCHasl ~ KHUCJIOTBI;  OJIaropoJiHbIe
raspl, BOJAOPOJ, KHCIOpPOJ, T'aJIOTEHBI,
IIeJIOYHbIE  METaUlbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TUAPOKCHUBI, HIENOYH, YTIEKUCTBIH U
yrapHblii  ra3bl, CEPHUCTBIM  Tas,
aMMHaK, BoJa, MPUPOIHBINA ra3, MeTaH,
9TaH, OTWIEH, AaueTWIEH, XJOpHUA
HaTpus, KapOoHAaT | TrUApokapOOHAT
HaTpus, KapOoHaT U ¢dochaT KaablIus,
OCH30JI, METaHOJI, 3TAHOJ, CJIOXXHBIC

3¢upBHL, KUPHI, MBLIIA,
MOHOCaXapuIbI(TJIFOK03a),

JIACAXapUJIbI (caxapo3za),
MTOJIMCaxXapu bl (kpaxman u

1) Hanucanue U BOCIpOU3BENECHUE
bopMyaT BaKHEMIIUX XUMHUUYECKHX
BEIIIECTB;
2) KJ1IaccuuImpoBaHme
HEOPTraHMYECKUX M OPraHUYECKUX
BEIIIECTB;

o BCEM H3BECTHBIM
KJIacCU(PUKAIIMOHHBIM TIPU3HAKAM;
3) yCTaHOBJIEHME 3aBUCHUMOCTHU
MEXIY MPaKTHYECKUM
MPUMEHEHUEM  BEUIECTB M  UX
COCTaBOM, CTPOCHHEM u
CBOMCTBaMH;

4) mepeyncaeHUue PO M 3HAYCHUS
JIAHHOTO BEIIECTBA B MPAKTHKE;

5) oOBsiCHEHHE OOIIMX CITOCOOOB U
HPHUHIUIIOB NOTy4YeHHs Hanboee
BaKHBIX BEIIECTB.

YcTHBIN Oompoc.
Pe3ynbTarst
BBHITIOTHEHUS U
3aIUTHI
MPAKTUIECKIX
3aHATHI 1
1a00paTOPHBIX PadoOT.
Pe3ynbTaTe!
BBITIOJTHEHHSI
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paboTHI.




eJUTI0JI03a), aHWINH, aMUHOKHCIIOTHI,
OenKu, HCKYCCTBEHHBIE u
CHHTETHYECCKUE BOJIOKHA, Kay4yKH,
IUIACTMACCHI.
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3. Onenka ocBoeHUs! y4eOHOM TUCHUIINHBI
3.1. ®opmbI M MeTOAbI OLIEHUBAHUS

[TpenMeToM OLIEHKH Cily>KaT yMeHUsl U 3HaHus, npenycMoTpenHbie ®I'OC COO u OI'OC CIIO.

KonTponb u oleHka pe3ylbTaTOB OCBOCHHS Y4eOHOM JUCHUILUIMHBI ~ OCYHIECTBIIAETCS
MPEIOJABATENEM B MPOLIECCE MPOBEIACHUS ayIUTOPHBIX 3aHATHI. TEKyIH KOHTPOJIb OCYILIECTBISAETCS B
dbopMe: ycTHOrO ompoca, MOITY4eHHBIX 00y4arolumMes, B mpolecce padoThl Ha 3aHSITHUSIX, MOJOKUTEIBHBIX
OLICHOK, BBIMTOJIHEHHBIX BCEX MPAKTHYECKUX U JIA0OpAaTOPHBIX PabOT Ha TOJOKUTEIBHYIO OIICHKY,
BBITIOJTHEHUSI BHEAYAUTOPHON CaMOCTOSATENbHONU paboThl. [IpomexyTouHas arrecTaiysi NMPOBOJUTCS B
dbopme nudhepeHIIUPOBAHHOTO 3a4eTa.

Kpurepun u HOpMbI OLIEHKH 3HAHU I, 00YYAKOIIMXCS 110 XUMUM

1. OueHka yCTHOro 0TBeTA.

Ouenka «5» CTaBUTCS, €CIIU:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YYECHHBIX TEOPH;

- Marepuai H3J0KEH B ONPEIEICHHOM JIOTUYECKOM IOCIIEIOBATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEJIbHBIMN.

OrneHka «4» CTaBUTCS, SCIIH:

- OTBET IOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

- MaTepuaj U3JI0KEH B ONPEEICHHOM JOTUYECKON MOCIIEeI0BATEILHOCTH, IIPU 3TOM - JTOMYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUUTETIS.

OrneHka «3» CTaBUTCS, CCIIH:

- OTBET IMOJIHBIM, HO TpPHU 3TOM JONYIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMOJHBIH,
HECBSI3HBIN.

O1ieHka «2» CTaBUTCS, €CIIU:

- TpU OTBETe OOHAPY)KEHO HEMOHMMAHUE YYallUMCS OCHOBHOTO COJEpXaHUs Y4YEOHOro
MaTepuasa Uiu JONYyUIeHbl CYIIECTBEHHbIE OIIMOKH, KOTOPbIe O0yUYaIOUIUIiCsS HE MOKET UCIPABUTDH MPH
HaBOSIIUX BOIPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

3. OneHka yMeHHUi pemaTh paciyeTHbIC 3aJa4H.

OrneHka «5» CTaBUTCH, SCIIH:

- B JIOTHYECKOM pACCYKIEHHU U pEIICHUH HEeT OMIMOOK, 3a/laya pelieHa paldOHaTbHBIM
cIrocobomM;

OueHka «4» cTaBUTCS, €CIIU:

- B JIOTUYECKOM pPAaCCYKJICHUM WM PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HEpalMOHAIBHBIM CIIOCO00M, UITH IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.

OrneHka «3» CTaBUTCH, SCIIH:

- B IOTUYECKOM PACCYKIACHUH HET CYIIECTBEHHBIX OLIMOOK, HO IOMYIEHA CYIIeCTBEHHAs OIrOKa
B MaTeMaTHYECKUX pacyeTax.

OneHka «2» CTaBUTCS, €CIIU:

- UIMEETCsI CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH.

- OTCYTCTBHUE OTBETA HA 3aJaHUE.

Kpurtepun omneHKH BbINOJHEHUS] MPAKTHYECKHX H JA0OPaTOPHBLIX PpadoT, ONBITOB MO
XUMHH.

Ouenka «5»:

- paboTa BBITIOJIHEHA TIOTHOCTHIO U MIPABUIILHO, CACNIaHbl IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI;

- OKCTIIEPUMEHT OCYIIECTBJICH IO TUTAHY C y4E€TOM TEXHHKH O€30MacHOCTH W MpaBWJ PabOTHI ¢
BelIeCTBaMH U 000pYIOBaHUEM;

- HaAYy4YHO TPaMOTHO, JIOTHYHO OIHUCaHbl HAOMIOACHUS U chOpPMYITHPOBAHBI BBIBOABI U3 OMbITa. B

NpEACTABJICHHOM OTUYCTC IMPABUJIBHO U AKKYPATHO BBIIIOJIHWUII BCC 3aIlUCH, Ta6J'II/II_U>I, PUCYHKH, YCPTCIKH,
rpa(bmm, BBIYHCIICHHUA U CACJIAJI BBIBOABI,
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- Ha 3amuTe JabopaTopHO PabOThl OOYYAIOIIMIICS W3JIaraeT TEOPETUYECKHH B OMPEEICHHOMN
JIOTHYECKOH MoCJICAOBATCIIbHOCTU, TIPAaBHJIIBHO W CAMOCTOSATCIIBHO PCHIWJI THUIOBLIC 3aJauud U
YIPaXHEHUS.

Ouenka «4»:

- paGoTa BBHINOJHEHA NPABWIBHO, CICNAHBl MPAaBUJIbHBIC HAONIONEHUS M BBIBOJIBI, HAIMCAHbI
YpaBHEHMsI peakiHil, HO MPH 3TOM JOIYLIEHbl HECYIECTBEHHbIE OMMOKU B paboTe C BELIECTBAMU U
000pyZI0BaHUEM, JOMYIICHBI OHA-ABE HECYIIECTBEHHBIE OIMOKY B HATMCAHUU YPABHEHUH PEaKIIHii;

- Ha 3amuTe J1abopaTopHOM paboThl OOydYarolIUiicsl W3JaraeT TEOPeTHYECKUl Marepuan B
OIIPE/ICIICHHOW JIOTUYECKOW I10CIIE0BATEIbHOCTH, IPU 3TOM JOMYLIEHBI JBE-TPU HECYILIECTBEHHBIE
OLIMOKH, HCIIPaBJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

- pa0oTa BBINOJIHEHA NPaBWIBHO HE MEHEE YEeM HAIOJOBHHY MWJM JIONYILEHAa CYILIECTBEHHas
omuOKa B X0/1€ IKCIIEPIMEHTA B 00BSICHEHNH, B O(OPMIICHIH PabOTHI;

- Ha 3amuTe JabopaTopHOM paboThl 00yUarOIIMICS ai OTBET MOJHBIN, HO MPU 3TOM JOIYLIEHA
CYIIIECTBEHHAs OIMOKA UM OTBET HEMOJIHBIN, HECBSA3HBIMN.

Onenka «2»:

- JomyileHsl ABe (M 0ojee) CyIIEeCTBEHHbIE OIMOKK B XOJ€: IKCIEPUMEHTa, B OOBICHEHHH, B
oopmieHun paboThl, B COONIONEHUHN NMPaBUWJI TEXHUKU O€3 ONACHOCTHU IpH paboTe ¢ BELIeCTBAaMHU U
000pyZI0BaHUEM, KOTOPBIE 00YJAIOLINIICS HE MOYKET HCIIPABHUTD JaXKe 10 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, y 00y4aroLIerocs OTCyTCTBYET SKCIIEPUMEHTAIbHbIE YMEHUS,

- Ha 3amuTe JIabopaTopHOW paboThl OOHAPYXKEHO HEMOHMMAaHHE OOYYAarOIIMMCS OCHOBHOTO
cojiep>KaHusl y4eOHOro Marepuana Win JOMYIIEeHbl CylIeCTBEHHbIE OIIMOKU, KOTOpbIE 00yYaroLuiics He
MOJKET UCIPABUTh IPH HABOSAIIMX BOIIPOCAX MPENOaBaTeisi, OTCYTCTBUE OTBETA.

3ammTa J1a00paTOpHO padoThI:

[Tox 3ammToit TaGOopaTOpHON PabOTHI MOAPA3YMEBACTCS:

1. TlpencraBneHue HpenojaBaTeNl0 CBOEro JaOOPaTOPHOIO >KypHasa (TE€Tpagu) C IOJHOCTBIO
oopMIIeHHO# pabOTOI U MPOBEPKA €€ MPEToaBaTeIeM.

2. CobeceoBaHMe C MpenojaBaTeieM 10 TEOPUHU U METOJIMKE SKCIIEPUMEHTA, @ TaKXKe OTBETHl Ha
KOHTpPOJIbHBIE BOMPOCHI B KOHIE KaxaoM jabopaTopHOil paboTel. Eciu cpeny KOHTPOIBHBIX 3aJaHUN
€CTb 3aJ]aui, TO OHH JJOJKHBI OBITH BBHITIOJIHEHBI B TUCBbMEHHON (hOpME B TETPAIH.

Cnarp paboty mpenojaBarento (T.€. 3alUTUTh €€ Ha OICHKY) MOXKHO Ha TOM >K€ 3aHSITHH, Ha
KOTOPOM OHa BBINOJNIHACk. Eciin odopmiienre paboTsl TpeOyeT JOMOTHUTENBHOTO BpeMEeHH (Hanpumep,
B HEH ecTh OoJbIIas rpaduyeckas 4acTh), TO 3alllUTa BBIIIOJHEHHOW J1abopaTOPHOU pabOThl MPOBOAUTCS
Ha CJIeIyIOIeM 3aHATHH.

[Tpu nmoarotoBke 1a0OPATOPHOM PabOTHI K 3aIIUTE CIETYET MOBTOPUTH COOTBETCTBYIOIIHE
paszensl 0 KOHCIIEKTY JIEKIUNA U yUeOHUKY.

KpuTtepuu onieHHBaHus MUCbMEHHBIX CAMOCTOSATEILHBIX PadoT.

Ounenka "S" craBuTcst, eci 00y4alOIMIHCS:

1. BeIMIONTHIIT paboTy 6€3 OmKOOK U HEJOUETOB;

2. nonycTui He 6oJiee 0JTHOTO Hel0ueTa.

Ouenka "4" craBurcs, ecjiv 00y4a0IUICH BBINOJHUI padoTy NMOJHOCTHIO, HO I0IYCTHJI B
Heil:

1. He Gosiee OTHOW HETPYOOU OIMTMOKM U OJTHOTO HEJIOYETa;

2. unu He OoJiee TBYX HEAOYETOB.

Ouenka "3" craBuTcs, ecjiM 00y4arOUIUiics NPABUJIBHO BBINIOJHUJI HE MEHee MO0JI0BUHbI
padoThI WM JONYCTHII:

1. He Gonee ABYX TPyObIX OMINOOK;

. WK He OoJjiee oJTHOM Tpy0oit M 01HOM Herpy0Ooi OIMOKK U OHOTO HEJ0YETa;
. WM He boJjiee IBYX-TpeX HerpyobIX OUINOOK;

. WA OJTHOW HEerpyOoil OIMOKHU U TPeX HEA0UETOB;

. WX TIPY OTCYTCTBHH ONMIMOOK, HO TMPH HATHYNH YETHIPEX -TISITH HEA0YETOB.

DN B WIN
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Onenka "2" craBurcs, eciiu 00y4arommiics:

1. momycTHII YNCIIO OMMOOK U HEIOUETOB IPEBOCXOIAIIEE HOPMY, IPU KOTOPOI MOXKET OBbITh
BBICTaBJIeEHA Oo1lcHKa "3";

2. WIN eciv NPaBUJILHO BBIIIOJIHUII MEHEE II0JIOBUHBI PAOOTHI.

IIpumeyanue.

[TpenonaBaTens UMeET MPABO MOCTAaBUTh 00yUaroIIEMycs OLIEHKY BbIIIE TOH, KOTOpast
peyCMOTPEHa HOPMAaMH, €CIIH 00YUYaIOIMMCsl OPUTHHAIBHO BBIIOJIHEHA padoTa.
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KoHTpo:b 1 o1ieHKa OCBOSHUS Y4eOHOM TUCIIUTUTMHEI 10 TeMaM (pa3jeiam)

Tabnuna 2.2
DJjieMeHT yueOHOM DopMbI H METObI KOHTPOJIA
AU CHMUILIINHBI Texkyumuii KOHTPOJIb Py0eskHblii KOHTPOJIb IIpomeskyTOUHAs aTTeCTALMS
dopmMa KOHTPOJIA IIpoBepsie- dopmMa KOHTPOJIA IIpoBepsie- ®opma IIpoBepsiembie
Mble Y, 3 Mble Y, 3 KOHTPOJIA Y.3
Pazgeax 1. Meroabl Vi, V2, Ve, Hughgpepenyu | V1, V2, V6,
NMO3HAHUSA B XUMHH 31, 32 33, POBAHHUIU 31,32 33 34
34 3ayém
Tema 1.1. Metons! | ¥Yemmuwiii onpoc Vi, V2,V6,
no3Hanusi B xumuu. | Camocmoamenvrasn paboma 31,32, 33,
O3HakomiieHne c | Nel 34
AKCIIEPUMEHTAJILHBIM
1 OCHOBAaMU XHMHUHU.
Paznen 2. Vi, V2 V3, Jugpgpepenyu | VI, V2, V3, V4,
TEOPETUYECKHA V4 V5, V6, POBAHMHDLIL V5, Ve,
E OCHOBBbI 31, 32, 33, 3auém 31,32, 33,34
XUMHNn 34
Tema 2.1. | Yemmuwiii onpoc i, V2,
CoBpeMeHHbIE Jlabopamopnas paboma Nel V3,4, V6,
[IPEACTABICHUSA o | Camocmosmenvnas paboma 31,33, 34
CTPOEHUHU aTOMa No2
Tema 2.2. Yemmuou onpoc YV2V3, V4,
Ilepnoanueckuii Jlabopamopnas paboma Nel V6,
3aKOH M Camocmosmenvhas paboma 31, 32, 33,
Ilepnoanueckas No2 34
CHUCTEMA XHMHYECKUX
3JIEMEHTOB.
Tema 2.3. | Yemmuwiii onpoc Vi, V2, V3,
Xumuueckass  CBsi3b. | Jlabopamophas paboma Ne2 V4, V5, Vb,
BemectBo. Camocmosmenvhas paboma 31, 33, 34
No3
Tema 2.4. PactBopel. | Yemmuwi onpoc Vi, V2,3,
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Dnexrponutuueckas | Jlabopamopuas paboma No3 V4,Vs,
UCCOLMAIIMS. Ilpakmuueckas paboma Nel 31, 33 34
Camocmosmenvuasn paboma
No3
Tema 2.5. I'ugponus Yemmuwiit onpoc Vi, V2, V4,
coneit. Jlabopamopnas paboma No3 V5,
Ipakmuueckas paboma Ne2 31,32 33,
Camocmosmenvras paboma 34
No4
Tema 2.6. Yemuwiii onpoc Vi, V2, V4,
XUMHYECKHE Jlabopamopnas paboma Ned V6,
peaKIuu. Camocmosmenvhas paboma 31,33, 34
No4
Pa3nen 3. Vi, V2, V3, Hugpgpepenyu | V1, V2, V3, V5, V6
HEOPI'AHUYEC- V5, V6 POBAHHDLU 31,33, 34
KASI XUMUS 31, 33, 34 3ayém
Tema 3.1. O0Omue Yemmuwiit onpoc Vi, V2 V3,
CBOWCTBAa METAWIOB. | Jlabopamopnas paboma NoS V5, V6
Ipakmuueckas paboma Ne2 31, 33, 34
Camocmosmenvhas paboma
Nos
Tema 3.2. OOmue Yemmuwiii onpoc Vi, V2 V3,
CBOICTBa Ipakmuyeckasa paboma Ne2 V5, V6
HEMETaJIIOB. Camocmosmenvnas paboma Ne | 3 1, 33, 34
6
Pasnen 4. Vi, V2, V3, Hugpgpepenyu | V1,V2, V3, V4, V5
OPITAHHUYECKAS V4, V5, V6, POBAHMHbLU , V6,
XUMMUst 31, 32, 33, 3auém 31, 32, 33, 34
34
Tema 4.1. OcHoBHbIE | Yemuwi onpoc VI1,y2,V3,
MTOHATHUSA Camocmosmenvras paboma V4, Ve,
OpraHn4ecKor Xumuu | Ne9 31, 32, 33,
U TEOPHS CTPOCHUS 34
OpPTaHHYECKUX
COEMHEHHIA.
Tema 4.2. Yemmuwiit onpoc V1,V2 V3,
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[IpenenpHbIC Jlabopamopnas paboma Nob V4, V5, V6,

YTJIEBOIOPO/IBI Jlabopamopnas paboma Ne7 31, 32 33,
Ipaxmuueckas paboma No3 34
Camocmosmenvuas paboma
Ne9

Tema 4.3. Yemuwiii onpoc V1,V2, V3,

Henpenenpabie Jlabopamopnas paboma Neb V4 V5, V6,

YTJIEBOJIOPO/BI. Jlabopamopnas paboma NoT 31, 32, 33,
Ipakmuueckas paboma Ne3 34
Camocmosmenvuas paboma
Nel()

Tema Yemuwiii onpoc Vi, V2, V3,

4.4 Apomatuueckue | Jlabopamopnas paboma Neb V4, V5, V6,

YTJIEBOJIOPO/IBI. Jlabopamopnas paboma NoT 31, 32 33,
Ipaxmuueckas paboma No3 34
Camocmosmenvhas paboma
Noll

Tema 4.5.Ciupthl 1 Yemmuuwiii onpoc Vi, V2, V3,

(heHOTBL. Jlabopamopnas paboma No8 V4, V5, V6,
Camocmosmenvhas paboma 31, 32, 33,
Nol?2 34

Tema 4.6. Yemuwoui onpoc Vi, V2, V3,

AJperuasl. Jlabopamopnas paboma No8 V4, V5, V6,
Camocmosmenvhas paboma 31, 32, 33,
Nol?2 34

Tema 4.7. Yemmuou onpoc Vi, V2, V3,

OnHoocHoBHBIEKapOO | Jlabopamopnasa paboma Ne9 V4, V5, V6,

HOBBIE KHUCIIOTHI. Camocmosmenvhas paboma 31,32 33,
Nel3 34

Tema 4.8. Cnoxusle | Yemmuwiili onpoc Vi, V2, V3,

3(UPBI U KUPBI Jlabopamopnas paboma No9 V4, V5, Vb,
Camocmosmenvhas paboma 31, 32, 33,
Nel3 34

Tema 4.9. YrneBoasl | Yemmuwiili onpoc Vi, V2, V3,
Jlabopamopnas paboma NelQ | V4, V5, V6,
Camocmosmenvuas paboma 31, 32 33,
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Nol4 34
Tema 4.10. Yemuwiii onpoc Vi, V2, V3,
A3oTcoaepikaiye Jlabopamopuas paboma Nell V4, V5, V6,
OpraHUYEeCcKUe Camocmosmenvras paboma 31, 32, 33,
COETUHEHUS. Nels5 34
Tema 4.11. Yemuwiii onpoc Vi, V2, V3,
[Tonumepsr. Ilpakmuueckas paboma Ne 4. V6,
Camocmosmenvras paboma 31, 33, 34
MNel6
Tema 4.12. Xumus u | Yemmusiti onpoc Vi, V4, V6,
JKA3Hb. Camocmosmenvhas paboma 31,34

MNel6
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3.2. TunoBble 3a1aHUA VISl OLIEHKH OCBOEHUS Y4eOHOM JUCUMIIIIHHbI
3.2.1. TunoBsble 3a1aHNus VI OLCHKH 3HAHMI (TeKYIIHil KOHTPOJIb)

Pazpgea 1. METO/IbI IO3HAHUSA B XUMWHN

Pe3yabTaThl 00yueHUsi: yMeHus,
3HAHHUS, 00IIME U
npogeccuoHaATIbHbIE KOMIIETEHIMHU

IMoka3aTe/u olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4eHHst

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHbBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIYHApOAHOU HOMEHKIIATYDE;

- Hamucanwe u dYTeHHE 3HAKOB
XUMHUYECKHUX 3JICMEHTOB;

- pa3iMyMe MPOCTBHIX U CIOXKHBIX
BEIIECTB, CMeceil M  CIIOKHBIX
BEIIIECTB;

- cocraBieHue (GopMyn OHMHAPHBIX
COCJIMHEHUI U UX Ha3BaHHC;

- YTeHHWe M Ha3BaHue (Qopmyn

XHUMHUYECKHX COCIMHEHUA,
MPUHAIISKANINX K  BOKHCHIINM
KJaccam HEOPraHUYEeCKUX
COCIMHEHU;

- COCTaBIICHME Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCIMHCHHHA  TI0

TPUBHAJIBHON U  MEXKIyHAPOIHOU
HOMEHKJIATYpE.

YcrHbI onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3aIUTHI
MPAKTUYECKUX 3aHATUI U
1ab0paTOPHBIX padoT.
Pe3ynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM
paboTHI.

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHCIECHUS  XUMHUYECKHUX
3JIEMEHTOB, THUIlI XUMHUYECKON CBS3H
B COCIMHECHUSX, 3aps HOHa,
XapaKkTep Cpensl B BOJHBIX
pacTBopax HEOPTraHUYECKHUX u
OpraHUYEeCKUX COEIMHEHUH,
OKHCITUTENh u BOCCTAaHOBUTEIb,

MNPUHAJIC)KHOCTh BCHICCTB K pPA3HBIM
Kj1accaM HCOPTaHNYCCKUX u
OpraHN4YC€CKUux COCHHHCHHﬁ;

- OnpeneneHue coctaBa BeENIECTBA
1o ux popMyiam;

- OmpeAcIeHUE
XAMHYECKUX PEAKIIU;
- NIPUMEHEHHUE 3aKOHA COXPaHEHUs

IIPpHU3HAKOB

MacChl BEIIECTB MPHU HAMMCAHUHU
YpaBHEHUU;
- COCTaBJICHHE XUMHUYECKHUX

YpaBHEHUH, ypaBHUBAHUE UX;

- ONpeNeJICcHHE BaJCHTHOCTH H
CTEIIEHU OKHCJICHHUS DJIEMEHTOB B
HCOPTraHNYCCKUX COCANHCHUAX

- OmpeaAcICHUE 110 XHMHUUYCCKHM
bopmynam, IIPUHAJIE)KHOCTh
BEIIECTB K OINPENIEICHHOMY KJaccy
COCIUHECHMUI;

YcTHBIM onpoc.
Pe3ynbTaTh!
BBITTOJIHEHUS U 3aIUTHI
NPaKTUYECKUX 3aHATUHN U
71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHON
paboTHI.

¥Y6. IlpoBoauTh: CaMOCTOSTEIbHBII
MOMCK XMMHYECKON HHpOpMAIU C
HCII0JIb30BAHUEM Pa3TMYHBIX
HUCTOYHUKOB - (Hay4YHO-TIOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HHTEepHETa); HMCHOIB30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJOTHMH  JUIA
00paboTKHM W Tepenaud XUMHYECKOU
uHbopManuu U e€ MpelCTaBICHHUsS B
pa3anyuHbIX (GopMax;

- Hcnons3zoBanue OCHOBHOM
y4eOHOUM nuTepaTypbl ISl MOMCKa
XUMUYECKOH HH(pOopMaIuu;

- WCIIOJIb30BAHUE JOIOJHUTEIbHBIX
JIUTEPATypPHBIX UCTOYHUKOB;

- HCIIOJIb30BaHUE HUHTEpPHET-
pecypcos;

- COCTaBJICHHUE TMPE3CHTALMN ISt
00pabOTKM M MpEICTaBICHUA
XUMHYECKON NHGOpMaIuy;

YcTHBIM onpoc.
Pe3ynbTaTe!
BBITIOJTHEHHSI U 3aIIUTHI
MPAKTHYECKHX 3aHATHI U
71a00paTOpHBIX padoT.
Pe3ynbTatet
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIbHON
paboTHI.

18




- AHaJIM3UPOBAHUC HUCIOJIb3YCMBIX
HUCTOYHHKOB.

3HaTh:

31.BaxuHeinmme XuMUYECKUe MOHATH: | 1) Bocnpousseaenue | YcTHbIN onpoc.
BEIIECTBO, XUMHUYECKMH  3JIEMEHT, | (HOpMYyITHUPOBKU BAOXKHEHUIINX | Pe3ynbpTaTsl

aToM,  MOJIEKYyJa, OTHOCHUTEIbHbIC | XUMUYECKH IMOHSATHUI; BBITMIOJTHEHUSI U 3aILUTHI
aTOMHBIE U MOJIEKYJIIDHBIE MAacChl, | 2) IEPEYUCICHUE CYLIECTBEHHBIX | IPAKTHUUECKUX 3aHATHI U
WOH, aJJIOTPOIIHUS, W30TOIIbI, | IPU3HAKOB MOHSATHUS; 1abopaTopHBIX paboT.
XUMHUYECKas CBS3b, | 3) YCTAHOBJEHHME CBS3M JAAHHOTO | Pe3ynbrarhl
ANEKTPOOTPHUIATETLHOCTb, MOHATHSL €  JPYTUMH,  paHee | BHINOJIHEHUS
BAJICHTHOCTb, CTENEHb OKHUCICHHS, | COPMHUPOBAHHBIMU; BHEAYIUTOPHOU
MOJIb, MOJISIpHAs Macca, MOJISIPHBIN | 4) TpuUBEIEHUE pPAa3HBIX CIOCOOOB | CAMOCTOSITEILHOMN
00BEM ra3000pa3HbIX BEIIECTB, | BBIPAKCHHSI TOHATHH; paboThI.

pacTBOPBHIL, JNEKTPOJIUT u | 5) wucnonp3oBaHue BaXHEHIINX

HERJIEKTPOJIUT, AIIEKTPOJIUTUYECKAS | XMMUUECKUX HOHSTHUS JUTSt

JUcconuanus, OKHUCIIUTEIh U | OOBSACHEHUSI OTIENbHBIX (PAKTOB U

BOCCTaHOBUTEb, OKHCJIEHHE U | SBJICHUIL.

BOCCTAHOBJICHUE, TEIUIOBOH 3 deKT

peaKkuuu,  CKOPOCTb  XHMHYECKOU

peaxiuu, KaTajms, XUMHUYECKOe

paBHOBECHE,  YIJIEPOJAHBIA  CKEJET,

GbyHKIIMOHATIbHAS TpyIMNa, H30Mepus,
TOMOJIOT S,

32. OcHoBHBIE 3aKOHBI  XUMHH: | 1) Bocnpousseaenue | YcTHbIN onpoc.
COXpaHEHUS Macchl BEIIECTB, | (OPMYITMPOBKH 3aKOHOB; Pesynbrarsl
IIOCTOSIHCTBA cocTaBa BEIIECTB, | 2) MPUMEHEHHUE 3aKOHA COXPAHEHHUS | BBIIIOJIHEHUS U 3aIUThI
[lepuoanueckuii 3aKOH | MacChl BEIIECTB IPU HANKWCAHUU | IPAKTUYECKUX 3aHATUHI U
J.1.Menpneneena; XUMHUYECKUX YPABHEHMUIA; 1abopaTopHBIX paboT.
3) MIPUMEHEHUE 3akoHa | Pe3ynbpTarsl
IIOCTOSIHCTBA COCTaBAa BEILECTBA JUIsl | BBIIOJIHEHHUS
YCTaHOBJICHUS IIPOCTEUIIEH | BHEAYIUTOPHOU
MOJIEKYJISIPHON (GopMyIbI | CAaMOCTOSITETBLHOM
BEILIECTBA; paboTHL.
4) HCIIOJIb30BaHNE 3aKOHa
00BEMHBIX OTHOIIEHUH npu
pELIeHNN PacUETHBIX 3a/1a4;
5) YCTaHOBJICHHE 3aBHCHMOCTHU
MEXIYy CTPOEHHEM  aToMa W
XUMUYECKUMHU cBOIcTBaMH
JJIEMEHTA.
33. OcHoBHble Teopuum xumuu: | 1) BocnpousBeneHne OCHOBHBIX | Y CTHBIN OMpoC.
XUMHYECKOU CBSI3H, | MOJIOKEHUN XUMHUECKUX TEOPUI; Pe3ynbTaTel
ANEKTPOIUTUYECKON JMCCOLMAINHY, BBIMOJTHEHMSI U 3aLUTHI
CTPOECHMS OpraHMYECKHUX " MPaKTUYECKHUX 3aHATHI U
HEOPTraHUYECKUX COCTMHECHHI; 1abopaTOPHBIX padoT.
Pesynbrarsl
BBIMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIbHON
paboTHI.
34.Baxnennue BEIL[ECTBA u | 1) Hanncanue m BocmpousBeneHue | YCTHBIHN OMpoc.
MaTepuasbl: BaKHEUIINE METaUlbl U | GOpMYyN BaXKHEHIIMX XUMHYECKHUX | Pe3ynbrarTs

CINIaBbI; CCpPHas, COJIsAHad, a3OTHas U

BEILIECTB;

BBIIIOJTHEHUA U 3allIUTHI
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YKCyCHasi ~ KHCIIOTBI,  OJIarOpojaHbIe
ra3pl, BOJAOPOJ, KHCIOpPOJ, TaJOTEHBI,
[IEJIOYHBIE ~ METaJUIbl;  OCHOBHBIE,
KHUCIIOTHBIE M aM(OTepHbIe OKCUIbI U
TUAPOKCUJIBI, WIENIOYH, YIVIEKUCIBIA U
yrapHbelii  rasbl, CEpPHUCTBIM  Tas3,
aMMHMakK, BOJA, IPUPOJHBIN ra3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOPH]
HaTpus, KapOoHAT U TUApPOKapOoHAT
HaTpus, KapOoHaT U ¢ochaT KaabUus,
OCH30JI, METaHOJ, ATAHOJ, CJIOXHbIE
3UPHI, KUPBI, MbUIA, MOHOCaXapHbl
(rmroko3a), aucaxapuabl  (caxaposa),
IIOJIMCaXapU bl (xpaxman 51
LEJUTI0NI03a), aHUJIMH, aMUHOKUCIIOTHI,
OenKwu, HCKYCCTBEHHbBIC u
CUHTETUYECKHWE BOJIOKHA, KAay4YyKH,
TTACTMACCHI.

2) KJaccu(uIupoBaHue
HEOPraHWYeCKUX M OPraHMYECKHUX
BEIIIECTB;

o BCEM U3BECTHBIM

KJIaCCI/I(l)I/IKaL[I/IOHHbIM IIpU3HaKaM,

3) yCTaHOBJIEHHE 3aBHCHMOCTH
MCKAY MMPAKTUYICCKUM
NMPUMEHEHUEM  BEIIECTB U X
COCTaBOM, CTPOEHUEM u
CBOMCTBaMH;

4) epevrcieHUe POJIU U 3HAYCHHUS
JAHHOTO BEIIECTBA B MPAKTHUKE;

5) oOBsicHeHHe OOIUX CIIOCOOO0B U
MIPUHIIMIIOB TIOJy4eHUs Hanboliee
Ba)KHBIX BEIIECTB.

IIPAKTUYECKUX 3aHATUI U

1abopaTOPHBIX padoT.

Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITEJILHOU
paboTHL.

Tema 1.1. MemoOvt no3nanus 6 Xxumuu.
Tunossle 3a1aHUA I YCTHOIO ONpPOCa
1. YUto Takoe mpocCThie U CIIOKHBIEC BEIecTBa?
2. YTto Takoe MOJIIpHAs Macca U KOJIMYECTBO BellecTBa?
3. HazoBuTe OCHOBHBIE THUITBI XUMUUYECKHX PEAKIIUM.

CamocrositesibHas padora Nel

O3HaKkoMJICHHE C y‘Ie6HLIMI/I U3JaHusIMHu H I[OHOJ'IHHTGJ'ILHOﬁ HHTepaTYPOﬁ,

npenoaaBaTcjIceM

YKa3aHHOU
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Paznen 2. TEOPETUYECKHME OCHOBbI XUMHH

Pe3yabTaThl 00yueHUsi: ymMeHus,
3HAHHUS, 00IIHE U
npogeccuoHaATbHbIE KOMIIETEHIMU

IMoka3aTesu olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4YeHHsl

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIyHApOIHOU HOMEHKJIATYypE;
OrnpenenaTb: BAJIGHTHOCTh U CTETCHb
OKHCJICHUSI XHMHMUYECKHX 3JIEMEHTOB,

THUII XUMHYECKOU CBSI3U B
COCAMHEHHMSX, 3aps]l MOHA, XapakTep
cpeabl B BOJIHBIX pacTtBopax
HEOPraHWYeCKUX U  OPraHUYECKUX
COCIMHECHHH, OKMCIIUTEIb u
BOCCTaHOBHTEIIb, MPUHAJIC)KHOCTh
BEIISCTB K pa3HbIM KJaccaM
HEOPraHWYeCKUX U  OPraHHYEeCKUX
COCIMHEHHH;

- Hamwmcanme u 4YTeHHME 3HAKOB
XHMHYECKUX AJICMEHTOB;

- pa3nIMyYHhe TMPOCTBIX U CIIOMKHBIX
BEIIECTB, CMeceil M  CIIOXKHBIX
BEIIIECTB;

- cocraBieHue (GopMyn OMHAPHBIX
COCAMHCHMI U UX Ha3BaHUC,

- 4YTeHHWe | Ha3BaHHe (QopMyI
XUMHAYECKHX COCIMHEHUH,
NPUHAIISKAMMX K  BaXHEUIINM
KJ1accam HEOPraHUYeCKUX
COCIMHEHU;

- COCTaBJICHHEC Ha3BaHHUH BcCeX
HCIIOJIb3YEMBIX dbopmy
XUMHAYECKHX  COCAMHEHHH  TI0

TPUBHAJIBHON U MEXKIyHAPOIHOU
HOMEHKJIATYpE.

YcTHbIM onpoc.
Pe3ynbTaTe!
BBITMIOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1ab0opaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

¥2.0npenenstb: BaJEHTHOCTH u
CTEIIEHb  OKMUCJIEHHUS  XUMHUYECKHX
DJIEMEHTOB, THUII XHMHUYECKOH CBSA3H
B COE€IUHEHHSAX, 3aps HOHA,
XapaKkTep cpenbl B BOJHBIX
pacTBopax HEOPTraHUYECKUX u
OpraHUYEeCKUX COE€IUHEHUH,
OKHUCIIUTEND u BOCCTAaHOBUTEID,
MIPUHAJUICKHOCTh BEIIECTB K Pa3HbIM
Kjaccam HEOPTraHUYECKUX u
OpPraHUYECKUX COETUHECHMII;

- OnpeneneHue coctaBa BeEIIECTBA
o ux opmymnam;

- omnpeaeeHue
XUMHYECKUX PEAKIIU;
- NPUMEHEHHUE 3aKOHA COXPaHEHHUS

IIPU3HAKOB

MaccChl BEIIECTB MPU HAMMCAHUMU
YpaBHEHUMU;
- COCTaBJICHHE XUMHUYECKHUX

ypaBHEHMH, YpaBHUBAHUE UX;

- OIpEJENIEHUE BAJICHTHOCTH H
CTETNIEHH OKHCIIEHUS DJIEMEHTOB B
HEOPraHUYECKUX COCTUHEHMSIX;

- PAaclo3HaBaHHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHOTO ITPOLIECCa;

- OnpeAcIeHue HarpaBJIEHUs
"BMKEHUS" AJIEKTPOHOB;

- COCTaBJIEHHE  DJIEKTPOHHOIO
OajaHca;

- OIIpe/eJICHNE 3apsiia HOHA;

- ONpEeNeNCHHE OKHUCIUTENS |

BOCCTAHOBUTENSI B OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKITUAX;

- OmpeleNieHHe MO0 XHUMHYECKUM
dbopmynam, MPUHAIC)KHOCTh
BEIIECTB K OMNPEICICHHOMY KIIACCy
COCIUHECHMI;

- onpenenenue pH cpenbl pacTBopa,
B 3aBUCHMOCTH OT THIIa THAPOJIU3A

YcTHBIM onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3aIIUTHI
NPaKTUYECKHUX 3aHATUH U
71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITeNIbHON
paboTHI.
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couy;

- OHNpCACJICHUC Ppa3JIMYHbBIX BHIOB
XUMHYECKOH CBsI3U 10  (opmyIie
HCOPraHNMYCCKUX W OPraHuYCCKUX
BEICCTB;

- HalMCaHWE CXeM O0pa3oBaHHSA
XMMHYECKOH CBS3M B YKa3aHHBIX
COCAUHCHUAX.

¥3. XapakTepuzoBaTb:  3JEMEHTHI
MaJIbIX MEPUOJOB IO MX IMOJOKEHUIO

B [Tepuoauueckoit CHCTEME
JI.11.Menpeineena; oOmue
XAMUYECKHE  CBOMCTBA  METAJLIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

OPraHUYeCKUX COCIUHEHUH; CTPOCHHE
U XUMHUYCCKHUC CBOﬁCTBa I/I3y‘I€HHI>IX
HEOPraHWYeCKUX U  OPraHHYECKUX
COCIMHEHHH;

- CocraBnenue ¢GopMysl OKCHUIOB,
BOJOPOIHBIX COEIMHEHHI
HEMETAJUIOB, TUAPOKCHUIOB, COJIEH;

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB DJIEMEHTOB MEPBBIX
YETBIPEX IEPUOA0B

Ilepuoauyueckor CUCTEMBI;

- OIHMCAaHHE BAXHEUIIIMX CBOMCTB U
XapaKTEPUCTUK XUMUYCCKHUX
3JIEMEHTOB M0 IUIAHY, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEME;

- AHAJIM3UPOBAHUE OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIIBHEIX CBOICTB
aTOMOB, MOHOB U BEIIICCTB, a TaKXKe
uX CHIBI Ha OCHOBE 3HAHHM O
CTPOCHUU U MEPUOJUYHOCTH MU TIO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

- CpaBHEHHE OTHOCUTEIBHOU
3JIEKTPOOTPULIATEIILHOCTH
9JIEMEHTOB II0 HMX IIOJIOKCHHIO B
[Iepnonnueckoii cucreme;

- CpaBHeHHE (DU3NYECKUX CBOWCTB
METAJVIOB U HEMETAJLJIOB;

- OIMMCAHHWE OCHOBHBIX XUMHUYCCKUX
CBOMCTB METAJIOB, HEMETAINIOB U
HUX COCIUHEHHII;

YcrHbIi onpoc.
Pe3ynbTaTel
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1a0bopaTOPHBIX padoT.
Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

- MIOCTPOEHHE CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHNYeCKUX COCTMHECHUM;
Y4. O0bsICHATH: 3aBUCUMOCTh CBOWCTB | - OOBsicHeHHe (U3MYECKUX U | YCTHBIN ompoc.
BEUIECTB OT MX COCTaBa M CTPOCHHUS, | XUMUYECKUX SIBIEHUH C TOYKM | Pe3ynbrarel
MPUPOAY XMUMHUECKON CBS3M (MOHHOW | 3peHHUS aTOMHO-MOJIEKYJISIPHOTO | BBIIIOJHEHUS U 3aIIUTHI
U KOBAJIEHTHOW, METANIMYECKOW M | YUCHHS, IIPAKTUYECKUX 3aHATUN U
BOJIOPOJHOM), 3aBUCHUMOCTb CKOPOCTH | - BBISIBJICHHE 3aBUCHUMOCTH MEX]Y | J1a00paTOpHBIX padoT.
XUMHUYECKON pEaKIMU M TOJO0XKEHHE | CTPOCHUEM XUMHUYECKUX | Pe3ynbrarhl
XUMHYECKOTO paBHOBECHS OT | COEAMHEHUH U UX CBOMcTBaMH ( Ha | BHIIOJHEHUS
pa3NuYHbIX (PaKTOPOB; puMepe KHACJIOT,  COJIEH, | BHEAYIUTOPHOU
OCHOBaHWH, YIJIEBOJOPOAOB, | CAMOCTOSITEIbHON
KHCIJIOPOI0COAEPKAIINX U | paboTHI.
a30TCOJEpXKAIIUX  OPTaHUYECKUX
COEIMHEHUH);

- COCTaBJICHHE CXEM 06p330BaHI/I${
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BEIIECTB C PAa3JIMYHBIMU BHUJIAMHU
XHUMHUYECKON CBSI3H;

- pa3bsiCHEHUE 3aBUCHMOCTHU
CKOPOCTH XMMHYECKUX PEAKLUU OT
pa3IUUYHBIX (DAKTOPOB U CMEIICHHS
XUMHUYECKOro paBHOBECHS B
3aBUCUMOCTH OT YCJIOBUW TEUYEHUS
peaKkuuid.

Y S5.BEIIONHATE XUMHUYECKUU
SKCIEPUMEHT 10  PACIO3HABaHUIO
BaKHEHUIIINX HEOPTaHUYECKUX u

OpraHn4YC€CKuUX BCUICCTB

- [TpoBenenue npocreuiiero
XUMHYECKOTO IKCIIEPUMEHTA C
cOOJTI0ICHUEM MPABHIT TEXHUKH
0€e30IacHOCTH,

- HaOmoienue, pukcanus u
OIHMCaHUE PE3yIbTATOB
MIPOBEACHHOTO SKCIIEPUMEHTA,

- OmpeneneHHEe  BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX
TIpeBpALICHUI B Pa3IMYHBIX
YCIIOBUSX u OIICHKU X
MOCJICJICTBUH;

- OesomacHoe  oOpalieHHe ¢
TOPIOYNMH 51 TOKCHYHBLIMUA
BEIIIECTBAMH, 71a00paTOPHBIM
o0opyI0oBaHUEM;

- [IPUTOTOBJICHHE pPacTBOpOB

3aJJaHHON KOHIIGHTPAlluK B OBITY W
Ha [IPOU3BOJCTBE.

Y6. IlpoBomuTh: CamMOCTOATEIbHBIN
MOUCK XMMHYECKOM HHpopMaruu c
WCTIOJIb30BaHUEM Pa3IUYHBIX
UCTOYHHUKOB - (HAy4HO-TIOMYJSPHBIX
W3JIaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HHTepHeTa); MCIIOIB30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJOTHH  JUIA
00paboTKH M Meperaud XUMHUYECKOH
uHbopManuu U e€ TpeICTaBICHUS B
pa3nu4HbIX (opMax;

- Hcnons3zoBanue OCHOBHOM
y4eOHOM JuTepaTypsl Ui IOHCKa
XUMHYECKON NHPOpMaIny;

- UCHOJb30BAHUE JIOTIOJHUTEIbHBIX
JUTEPATYPHBIX HCTOUHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE Tpe3eHTalui s
0o0paboOTKM W TIpEICTaBJICHUSA
XUMHUYeCKON HH(popMarum;

- aHaJIM3UPOBAHUE HCIIOJIb3yEMBIX
HCTOYHHKOB.

YcTHBI onpoc.
Pesynbrarsl
BBIMIOJTHEHMSI U 3aIUTHI
IIPAKTUYECKUX 3aHATUHN U
1abopaTOPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEILHON
paboTHI.

3HaTh:

31.Baxueinme XuMU4YecKue moHaTus: | 1) Bocnpousseaenue | YCTHBIN onpoc.
BEIIECTBO, XHUMHUYECKUH  BJIEMEHT, | JOPMYIUPOBKH BOXKHEWINX | Pe3ynbpTaTsl

aTOM,  MOJIEKYyJa, OTHOCHUTEIbHBIE | XUMUYECKH MOHATHUMH; BBITNIOJTHEHMSI U 3aILUTHI
aTOMHbIE U MOJIEKYJIIpHBIE MAacChl, | 2) MEPEYUCICHUE CYLIECTBEHHBIX | IPAKTHUECKUX 3aHATHH U
UOH, aJIJIOTPOIINS, W30TOIbI, | IPU3HAKOB MOHATHUS; 71a00paTOpHBIX padoT.
XUMHYECKast CBSI3b, | 3) YCTAHOBJIEHHE CBSI3M JAaHHOTO | Pe3ynbrarhl
ANEKTPOOTPHULIATEIBHOCTb, MOHATHSL €  JPYTUMH,  paHee | BBIOJIHEHHUS
BaJICHTHOCTh, CTENEHb OKUCIICHHS, | CPOPMUPOBAHHBIMH; BHEAYJIUTOPHOM
MOJIb, MOJISIpHas Macca, MOJIIPHBINA | 4) mpHUBEOeHHE pPa3HBIX CHOCOOOB | CAMOCTOSTEIHHOM
00BEM ra3zo00pa3HbIX BELIECTB, | BRIPAXKECHUS MTOHATHIA; paboTHL.

pacTBOpBI, ANEKTPOJIUT u | 5) wucnonb3oBaHue BaXHEHIINX

HERJIEKTPOJIUT, AIIEKTPOJIUTUYECKAS] | XUMHUUYECKUX TIOHSITUS JUISE
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JUccoLuanus, OKHUCIIUTEIh u
BOCCTaHOBUTEb, OKUCJICHUE u
BOCCTAHOBJICHHE, TEIUIOBOH d3(deKT
peakuuu,  CKOPOCTb  XHMHYECKOU
peaxuuu, KaTajus, XUMHUYECKOe
paBHOBECHE,  YIJIEPOJHBIH  CKeleT,
GbyHKIIMOHATIbHAS TpyIMNa, H30Mepus,

TOMOJIOTHSI,

OOBSCHEHHSI OTHIEIBHBIX (AKTOB U
SIBJICHUU.

32. OcHoBHEIE
COXpaHEHUs
IOCTOSIHCTBA
[Tepuoanueckuit
J.N.MeHnneneena;

3dKOHBI
MacCChbl
coCTaBa

XHMUH:
BCIICCTB,
BEIIECTB,

3aKOH

1) Bocnpoussenenune
(hOpMYyIIMPOBKY 3aKOHOB;

2) npUMEHEHHE 3aKOHa COXPaHEHUS
Macchbl BEIIECTB MPU HAMHCAHUHU
XUMHYECKHUX ypaBHEHUII;

3) IIPUMEHEHHE 3aKOHa
MIOCTOSIHCTBA COCTaBAa BEIIECTBA IS
YCTaHOBJICHUSA IIpOCTENIIEH
MOJIEKYJISIPHOM dbopMyIbl
BEILIECTBA;

4) UCIOJIb30BaHUE
00BEMHBIX OTHOILICHU I
pelIeHnr pacu€THBIX 3a/1a4;
5) IIOHUMaHUe CMBICJIA
Ilepuonuueckoro  3akona  JI.W.
MeHeneeBa U UCIOIB30BAHUE €TO
JUIS KAueCTBEHHOTO0 aHaiu3a W
000CHOBaHUS
OCHOBHBIX
CTpOEHUS
XUMHUYECKUX
COEIMHEHN;
6) ycTaHOBIICHHE
MEXIy  CTPOCHHEM
XUMUYECKUMHU
JJIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEM
aTOMOB, CBOMCTB
9JIEMEHTOB M HX

3aBUCUMOCTH
atoMa "
CBOMCTBaMU

YcrHbIi onpoc.
Pe3ynbTaTel
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1a0bopaTOPHBIX padoT.
Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

33.  OcHoBHBIC
XHUMHYCCKOH CBSI3H,
AIEKTPOIUTAYECKON JHCCOIHAIIH,
CTPOCHUSA OpTraHUYECKUX u
HEOPraHUYeCKUX COETMHEHMI;

TeOoOpUun XUMUU:

1) BocmpousBeneHne OCHOBHBIX
ITOJIOKEHNUN XUMUYECKUX TEOPUH;

2) IIPUMEHEHNE OCHOBHBIX
MIOJIOKEHNH XUMHYECKHX TEOPHUM
(cTpoeHHust aTomMa, XHUMHYECKOM
CBSI3H, 3JIEKTPOJINTUYECKON
JUCCOLIMALUH, KHCJIOT u
OCHOBaHUH, CTPOCHUSA
OpPraHUYECKUX COEIMHEHU,
XUMHYECKON KUHETUKH) JUISt
aHaJu3a CTPOEHUSI U  CBOMWCTB
BEILIECTB;

3) oObsiCHEeHME  NPUMEHUMOCTH
M3YYEHHBIX XUMHUUECKHUX TEOPHIL.

YcTHBIN ompoc.
Pe3ynbTaTh!
BBITTOJIHEHUS U 3aIUTHI
NPaKTUYECKUX 3aHATUH U
1a00paTOPHBIX padoT.
PesynbTatel
BBITTOJTHEHHS
BHEAYAUTOPHOMN
CaMOCTOATEJILHOU
paboTHI.

34.BaxHelmmue BelecTBa u
MaTepuaibl: BaXXHEHIIHNE METaUIhl H
CIUIaBbl; CEpHasl, COJIsHAs, a30THas U
YKCYCHAsi ~ KHCJIOTBI;  OJaropojiHbIe

1) Hammcanue U BOCHpPOU3BEICHUE
dbopMyn BaKHEHIIMX XWMHUYECKHX
BEILIECTB;

2) KJIACCU(PUITMPOBAHUE

YcTHBIM onpoc.
Pe3ynbTaThl
BBITIOJIHEHUSI U 3aIUThI
MPAKTHYECKUX 3aHSATHN U
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ra3bl, BOJIOPOJ, KHUCIOPOJ, TaJOTeHBI,

HCOPraHNM4YCCKUX MW OPraHu4YCCKUX

1ab0opaTOpPHBIX padoT.

IIEIOYHbIE ~ METaUIbl;  OCHOBHBIC, | BEILIECTB; Pesynbrarht
KHUCJIOTHBIE ¥ aM(OTEepHBIE OKCHUIBI U | IO BCEM U3BECTHBIM | BBITOJTHEHHS
THJIPOKCHUJIBI, MIENOYM, YIIACKUCIBIA U | KIacCH(DUKAIIMOHHBIM MPU3HAKAM; | BHEAYIUTOPHOU
yrapHblii  Ta3bl, CEPHHUCTHIA Ta3, | 3) YCTAHOBJICHHWE 3aBHCUMOCTH | CAMOCTOSTEIHHON
aMMHaK, BOJa, IPUPOHBINA Ta3, METaH, | MEXKIY MPAKTUYECKUM | paOOTHI.

3TaH, OTWIEH, aleTWICH, XJIOPHUJ | MPUMEHEHHEM BEIIECTB M HX

HaTpus, KapOoHAT ¥ THAPOKAPOOHAT | COCTABOM, CTPOCHHEM u

HaTpusi, kapOoHaAT U ¢docdaT KaIbIUs, | CBOUCTBAMH;

OCH30JI, METaHOJI, 3TAHOJ, CI0XKHBIC

4) nepeurcieHUE POJU U 3HAUECHUS

3UpHI, KHPBI, MbLJIa, | JAHHOTO BEUIECTBA B MPAKTHUKE;
MOHOCaXapuabl(TJII0K03a), 5) oObsicHEHHE O00IUX CIIOCOO0B U
JFcaxapuibl (caxapo3sa), | IPUHIIUIIOB TOTYYEHUs Hanboee
MO Caxapuabl (kpaxmain U | BOKHBIX BEILECTB.

LEJITF0JI03a), aHWINH, aMUHOKHCIIOTBI,

OenKwu, HCKYCCTBEHHBIE u

CHHTETHYCCKUE BOJIOKHA, Kay4yKH,

TJTACTMACCHI.

T

Tema 2.1. Cosépemennpie npedcmasienus 0 CMpoeHuU amoma
Tunosble 3a1aHus 1J1s YCTHOTO o1Ipoca
1. Pacckaxxute 0 CTPOCHUM aTOMOB XUMHUYECKUX IJIEMEHTOB.
2. Kak u3MeHsI0TCs CBOMCTBA JIEMEHTOB C YBEITUUCHUEM TOPSIKOBOTO HOMepa?

3. Kakoe cocrosiHue aromMa Ha3bIBalOT HOPMAJIbHBIM, KaKO€ BO30YKAEHHBIM?

JlaGopaTopuas padora Nel
ema: MoaeaupoBanue nocrpoenusi [lepuoanyeckoit TadIMIbl XMMHUYECKHUX 3JIEMEHTOB.
Hean: uzyuenue s, p, d, 2I€MEHTOB Ha OCHOBaHHWH WX ToyiokeHUs1 B [lepuonnueckoii cucreme,

MOZICIINPOBAHUC Hepnonnqecxoﬁ CHUCTCMBbI, HAYUUTHCH JaBATh XAPAKTCPUCTUKY SJICMCHTOB 110 MCCTY HUX
HaXO0XJICHU B Ta6J'II/IHe, 3aKpCIUTh MPCACTABJICHUC O CTPOCHUHN BCUICCTBA.

3a/iaHus BBIMOJTHSIOTCS B )KypHaJe s Ta0OpaTOpHBIX U MPAKTUYECKUX PadoT:
1. CmopenupoBaTh pacrnojiokerue 3eMeHToB Nel-Ne 20 B [lepuoanueckoii cucteMe XUMHUECKIX

9JICMCHTOB U OIIPECACIINTL 3aKOHOMEPHOCTD U3MCHCHUA CBOICTB QJICMCHTOB, UX OKCUJ0B U THAPOKCHUIOB.

2. PaccunTarh OTHOCHUTENBHBIE MOJICKYIISIPHBIE i MOJISIPHBIE MacChl BEUIECTB.

3. CocraBuTh (pOpPMYJIBI yKa3aHHBIX BEIIECTB.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alUTE J1a00paTOpHOIl pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ao0pamopHuim paboma.

KoHTpoJIbHbIC BONIPOCHI:
1. Haiite popmynuposky Ilepuonnyeckoro 3akona /{.11.Menneneena.
2. B uém ¢usnyeckuii cMmbica mopsakoBoro Homepa snemeHTa? Homepa mepuona? Homepa

IpyIIIbI?

3. Ha3zBaHus KakuX XMMHUYECKUX DJIEMEHTOB CBsI3aHbl ¢ Poccuell u pycckumMu y4€HbIMU?
4. ITouemy Bomopon 3anumaet B IICX3D nBoiiCTBEHHOE NOJIOKEHUE?
Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrositeibHas padora Ne2
CocraBiieHHE IIEKTPOHHBIX CXEM CTPOECHHUS aTOMOB.

Kputepun o1ieHKH BBIMOJIHEHHS CAaMOCTOATENBbHOM paboThl: cMOTpeTh B pazaene 3.1 ®OC

Tema 2.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XumuuecKkux 31€MeHmo8.
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Tunossble 3aJaHUA JJI1 YCTHOTO OMpPOCa
1. Hatite hbopmynupoBky Ileproanueckoro 3akona J[.M.Menneneenra
2. PacckaxuTe o ctpykType [lepuoanueckoii cucteMbl XUMUYECKHX JIEMEHTOB.

3. Pacckaxwure 0 3aKOHOMCPHOM HU3MCHCHUU XHUMHNYCCKUX CBOMCTB XMMHYCCKHX 3JICMCHTOB,
CBsA3aHHOM C ITIOJIOXKCHHUEM B HepnonnquKoﬁ CHUCTEMEC XUMHNYCCKHX DJICMCHTOB.

JlabopaTopnasi paGora Nel
Tema: MoaenupoBanue nocrpoennsi [lepuoguyeckoi Ta01MIbI XUMHUYECKUX 3J1€MEHTOB.

Heas: uzyuenue s, p, d, 3IEMEHTOB HA OCHOBaHMU WX TONoXeHus B [lepuoandeckoit cucreme,
MonenupoBanue [lepuoaudeckoil CCTEMbI, HAYYUTHCS J1aBaTh XapaKTEPUCTUKY AJIIEMEHTOB 110 MECTY UX
HAXOXXJICHUA B TaOIHIIE, 3aKPEMUTH MPEICTABICHHE O CTPOCHUU BEIIECTBA.

3a/iaHus BBIMOJIHSIOTCS B )KypHaje JUIs TaOOpaTOPHBIX U MPAKTUYECKUX padoT:

1. CmopenupoBaTh pacnojiokerue 3eMeHToB Nel-Ne 20 B [lepuoanueckoii cucteMe XUMHUECKUX
AJIEMEHTOB M OIPEJEIUTh 3aKOHOMEPHOCTh U3MEHEHHSI CBOMCTB 3JIEMEHTOB, UX OKCHUJIOB U THAPOKCH/IOB.

2. Paccuutarh OTHOCUTENbHBIE MOJIEKYJISIPHBIE U MOJISIPHBIE MAcChl BEILIECTB.

3. CoctaBuTh GOpPMYJIbI yKa3aHHBIX BEIIECTB.

4.0TBeTUTH HA KOHTPOJIbHBIC BOIIPOCHI M TIOATOTOBUTHCS K 3aIUTE JIAOOPaTOPHON pabOTHI.

Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazaHus no iabopamopHuim pabomam.

KoHTpoJIbHBbIE BONPOCHI:

1. Haiite hpopmynupoky [lepuoanyeckoro 3akona J[.M1.Menneneena.

2. B uém ¢wusuueckuii cMmbIcI mopsakoBoro Homepa anemeHta? Homepa mepumoma? Homepa
rpynmnb?

3. Ha3BaHus Kakux XMMHUYECKUX 3JIEMEHTOB CBs3aHbl ¢ Poccueil u pycckuMu y4€HbIMU?

4. Ilouemy Bonopoa 3anumaet B [ICXD nBoiicTBEHHOE 10JI0KEHNE?

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrosiTesbHas padoraNe2
CocraBiieHnE 3JIEKTPOHHBIX CXEM CTPOEHUSI aTOMOB.
Kputepun olieHKH BBINOJIHEHHUS] CaMOCTOSTENbHOM paboThl: cMOTpeTh B paszzeine 3.1 ®OC

Tema 2.3. Xumuueckasn ceazv. Bewecmeo.
TunoBblie 3a7aHusi 1JIs YCTHOTO OMpoca

1.Mexay aToMaMH KakuX 3JIEMEHTOB BO3HUKAET MOHHAS CBA3H?

2. OxapakTepu3yiTe KOBaJCHTHYIO CBsA3b. Ha Kakue BUABI OHA TIOApa3AemnseTcs?

3. JlaiiTe XapaKTepUCTUKY CUTMa- U TTH-CBSI3H.

JlaGopaTopHasi padora Ne2.
Tema: O3HaKOMJIeHHE CO CBOMCTBAMM JUCIIEPCHBIX CHCTEM.

Henb: O3HAKOMHUTHCS CO CBOWCTBAMU JHMCIIEPCHBIX CHCTeM. HayduThCs: TOTOBHTH CYCIICH3UIO U
AMYJIBCHUIO; PEIIaTh 33]]a4i Ha OINpe/Ie]ICHIe MacCOBOM O KOMIIOHEHTOB CMECH U TIpUMeceH.

3a/iaHus BBIMOJIHSIOTCS B )KypHaJe /sl JJaDOpaTOPHBIX U NMPAKTUYECKUX paldoT:

1.IIpoBeneHue OMBITOB:

- MPUTOTOBJIEHNE CYCTICH3UM KapOOHaTa KaJbIUs B BOJIE.

- IOJIy4€HUE IMYIBCUHU PACTUTEIHLHOTO Macha.

-TIoJTy4eHus 3071 ruapokcuaa xemnesa (111).

2. IlpaBuibpHO 3amucaTh BCe HEOOXOAMMBIE YPAaBHEHUS XUMUYECKUX PEaKIUi, PEIIUTh HENOUKy
MIpEBPALCHUI.

3. Pemuth 1 mpaBMIIbHO OPOPMUTH 33/1a4y Ha OMpeIesieHne MAaCCOBOU JTOJIM KOMIIOHEHTOB CMECH
U IIpUMeEcen.

4. Onucath HaOMIOEHHS U CAENaTh BBIBOJBI O MPOJICTAaHHON padoTe.
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5.0TBeTUTH Ha KOHTPOJIBHBIEC BOMPOCH! M MOATOTOBUTHCS K 3aIUTE Ta00OpaTOPHOU PabOTHI.
Cooepoicanue 3a0anuii: cmompume Memoouyeckue YKa3anus no 1abopamopusvim paboman.

KoHTposbHBbIE BONIPOCHI.
1. YUto u3yyaeT KOJUTOMAHAS XUMHUSI, €€ POJIb B TEXHOJIOTHU?
2. Kak nmoapasnenstoT rpy0oaucnepcHble cucTeMbl? HazoBuTe mpeacTaBuTeNeH KaX 01 IPYIIIbI

" YKAXHUTC UX 3HAUYCHUC.

3. UTo TaKoe KOJUIOMIHBIC PACTBOPHI M KAKKE OHH OBIBAIOT?

4. Yro Takoe JUCIIEPCHBIE CUCTEMBI, AUcnepcHas (asa, AMCIIEPCUOHHAs Cpea.

5. Kimaccuduxarysi JUCTIEpCHBIX CHCTEM I10 arperaTHoMy cocTosiHu0. [IpuBecT npumepsl.

6. Onun w3 BUIOB JaTyHH coaepkuT 60% wmean u 40 % nuHKa. YKaxuTe, 4TO SIBISETCA

JUCTIEPCUOHHON CPEOi, a uTo AUCTEpCHOU (ha3oit?

7. Kak MOXHO OTJIMYMUTDH KOJUIOMIHBIM pacTBOpP OT UCTUHHOIO?
Kputepuu onenku: cmotpets B pazjaene 3.1 ®OC

CamocrositesibHasa padoTraNe3
CocraBiieHre KOHCIIEKTa 0 TeMe «MeTammnueckast 1 BOIOPOJHAs XUMUYECKasl CBSI3b).

Kputeprn onieHKH BBIIOIIHEHHS CAaMOCTOATEIBHOM paboThl: cMOoTpeTh B pasaene 3.1 ®OC

Tema 2.4. Pacmeopbl. IneKmponumuueckasn OUCCoyuayusl.
TunoBblie 3aaHusl 1JIs YCTHOTO 0Mpoca
1.Kakue crioco0bl BEIpaXE€HHUS COCTaBa pacTBOpPa BbI 3HAETE?
2. Kakue BemiecTBa OTHOCATCS K 3NeKTpoiuTam? UTo Takoe 31eKTPOIUTHYECKAs AUCCOIUAIIS?

3. Kak o6HapyXuTh IPUCYTCTBHE B PACTBOPE HOHOB BOJIOPO/A U THIPOKCH]I-HOHOB?

JlabopaTopHas padora Ne 3
Tema: Peakuun uonHoro oomena. 'maposius cosieid pa3iu4HOro TUNA.
Heab: [IpumeHsaTs 3HaHUS 00 SMEKTPOIUTHUECKON AUCCOIUAIINH BEIIECTB U THIPOIM3E COei Ha

IMPAaKTUKE, YMCTb OOBICHATD Ha6J'IIOI[eHI/I$I N PE3yJbTaTbl OIIBITOB. Hay‘{I/ITBCﬂ COCTaBJIATh HOHHBIC
yYpaBHEHHUS; YMETb OOBACHATH MPOLIECC THIPOIIN3a COJIeil B BOAHBIX PAaCTBOPAX M 3alMChIBATh YPaBHEHHUS
TUAPOIIN3A COJICH.

BUIC.

3aaHus BBIMOJIHAIOTCS B KypHaJe Ui 1a00paTOPHBIX U MPAKTHUECKUX PaboT:

1. IlpoBeneHue ONbITOB:

- 0Opa3zoBaHue ra3000pa3HOTO COSAMHEHHUS.

- oOpaszoBanue HepactBopumoro coeaunenust AgCI.

- COBMECTHBIH ruapoin3 xiopuna amomunust AlCl; u cyneduna Harpus Na,S.

- oOpa3oBanue HepacTBOpUMOTO coeanaeHust BaSO,.

- oOpa3zoBanue HepacTBopuMoro coeauHeHust AgsPO,.

- TUJPOJIU3 COJTH, 00Pa30BaHHOW CHIIBHBIM OCHOBaHUEM U CJIA00# KHUCTOTOM.

- TUJIPOJIA3 COJIH, 0OpPa30BaHHON CIIa0bIM OCHOBAaHUEM U CHIIBHON KHCIIOTOM.

2. 3amucath Bce HEOOXOIMMBIE YpaBHEHHUS XUMHUYECKUX PEAKIMH B MOJIEKYJISPHOM M WOHHOM

3. OnucaTh HAOTIOACHHSI U CCNIaTh BBIBOJ 00 YCIOBHSX MPOTEKAHUS PEAKITNl HOHHOTO OOMEHA.
4.0TBeTUTH HA KOHTPOIBHBIE BOMPOCHI U TIOJITOTOBUTHCS K 3aIIUTE JTA0OPATOPHOM PabOTHI.
Cooepoicanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no 1abopamopusvim paboman.

KoHnTpoJbHbIE BONIPOCHI.
1. Kakne BemecTBa OTHOCATCS K D3JEKTpoauTaMm? YUTO Takoe SBJIEHUE 3IIEKTPOJIUTUYECKOU

IUCcconranun?

2. Hanummte ypaBHEHUs aucconmaliu cieayrommx Bemects: Ba(OH),, Na,CO3, CuSO,.
3. Yro Takoe ruaposns conu? Kakne TUIIBI THAPOIU3a CYIIECTBYIOT?
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4. Harummte ypaBHeHus peakiuit ruaponmsa coneid mist: NaNOs, FeSO,,

5. Onpenenute, B KaKOM ciy4yae OyJeT MpoTeKkaTh TUAPOIN3 COJId B Boje. HanumuTte ypaBHeHUe
peaKIuy TUIPOIH3a IS 3TOM conm:a) OpoMua Kamusi; 0) Cynb(haT Kanus; B) HUTPUT KaJUs;

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

IMpakTnyeckas padora Ne 1
Tema: IlpurorosiieHne pacTBOpPa 3a1aHHONH KOHIIEHTPALMU.

Heab: npuoOpeTeHre HABBIKOB MPUTOTOBJICHHS PACTBOPOB PA3IMYHON KOHIIEHTPALMHU U3 CYXOH
coJu WM 0ojiee KOHIIEHTPUPOBAHHOTO PACTBOPA.

3a/iaHus BBIMOJIHSIIOTCS B )KypHaje JUIsl TaOOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. Pemmre 3amauu, opopMuTE peIIeHHs, COTIIACHO MPUMEpPa pelieHus 3aaauu. ONUIINUTE MOPSI0K
JIEUCTBUM.

2. CnenaiiTe BBIBOJ] O TIPOJICTAaHHONW PabOTe M ONMUIIKUTE 00JaCTh MPUMEHEHUS MPUTOTOBICHHOTO
pactBopa.

Cooeporcanue 3a0anuil: cmompume MemooudecKue YKa3anus no npaKmuieckum pabomam.

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrositesibHas padora Ne3
CocraprieHre KOHCIIEKTa 10 TeMe «MeTainyeckasi ¥ BOJIOPOIHAsS XUMUYECKASI CBSI3bY.
Kputepuu o1ieHKH BBINOJIHEHUS CAMOCTOSTENIbHOM paboThl: cMOTpeTh B pasnene 3.1 ®OC

Tema 2.5. I'uoponus coneit
Tunoselie 3a1aHus 1JIs YCTHOTO 0Mpoca
1.Kaxkoii rporiecc Ha3bIBaeTCs THAPOTH3OM?
2. Kakue ¢pakTopbl ONMPEEIISIOT PEAKIIUIO CPEIbl PH PACTBOPEHUH Pa3IMYHBIX COJICH B BojiE?

3. Hammmcarsn IruapoJums3 coyen Pa3JIMIHOI'0O THUIIA

JlabopaTopnas padora Ne 3
Tema: Peaknun nonHoro oomMena. I'mapoJmms coJieil pasjM4HOroO TUIA.

Hean:[IpumensaTs 3HaHUS 00 IEKTPOJIUTUUECKON TUCCOIMAIMM BEUIECTB U THAPOIU3E COJiel Ha
NPAKTUKE, YMETb OOBSICHATH HAONIOJEHHS W pe3yibTaThl ONbITOB. HayduTbcs COCTAaBISATH HMOHHBIE
YpaBHEHHSI, YMETh OOBSICHATH MPOIECC THAPOIHN3a COJIeH B BOAHBIX PACTBOPAX M 3alMCHIBATh YPaBHEHUS
THJIPOJIA3A COJIEH.

3a/1aHus BBIMOIHIIOTCS B J)KypHaJe JUIsl JaOOpaTOPHBIX U MPAKTUUYECKUX PadboT:

1. IIpoBenieHrE ONBITOB:

- 00pa3oBaHue Tra3000pa3HOT0 COSAMHEHUSI.

- obpasoBanue HepacTBopumoro coenuaeHus AgCI.

- coBMecTHBIH runposn3 xiopuaa amomunus AlCl; u cyneduna varpus NagS.

- oOpa3oBaHue HepacTBOpuMoOro coeanHeHust BaSOa.

- oOpa3oBanue HepacTBOpuMOTo coerHeHus AgsPO,.

- TUJIPOJIA3 COJIH, 0OPa30BaHHON CHIIBHBIM OCHOBAHUEM M CIIa00N KUCIIOTOM.

- TUJPOIIU3 COJIH, 00pa30BaHHOW CJIa0BIM OCHOBAaHUEM U CUIILHON KHUCIIOTOM.

2. 3anucarh Bce HEOOXOJMMbIE YPAaBHEHHUS XUMHUECKUX PEAKIUNA B MOJEKYISIPHOM U MOHHOM
BUJIC.

3. Onucatps HAOMIOIEHHS U C/IeNaTh BBIBOJ 00 YCIOBUSAX MPOTEKAHHs PEaKIIMi HOHHOTO OOMEHa.

4.0TBETHTH Ha KOHTPOJILHBIE BOIIPOCHI ¥ MIOJATOTOBHUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboma.

KonTpoJibHbBIE BOPOCHI.

1. Kakue BemecTBa OTHOCATCS K djeKkTponutaMm? YUYTO Takoe SBICHHE 3JIEKTPOJIHTHUECKOMN
JHCCOIAAIN?

2. Hanumure ypaBHEHHUs Aucconuaruiu cieayrommx semects: Ba(OH),, Na,CO3, CuSO,.
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3. Yro Ttakoe ruaponus conu? Kakue THUIBI THIPOIN3a CYIIECTBYIOT?

4. Hanummre ypaBHeHus peakuuil ruapoausa conert nst: NaNOs, FeSO,,

5. Ompenenute, B KaKOM ciiydae OyJaeT IpoTeKaTh TUAPOIN3 COMH B Boje. Hamummure ypaBHeHue
pEeaKIMK TUIPOJIN3a JIJIs OTOW COJIM: a) OpoMu T Kanus, 0) cynbdar Kanus; B) HOTPUT KaJIHs;

Kputepun ouenku: cmorpets B pazzgeine 3.1 ®OC

CamocrosiTesibHast padora Ned
Pemenne ynpaxseHuil nmo teme «l'eHeTHMuYeckas CBsI3b MEXKIY KIAacCaMH HEOPraHUYECKHX
COCIIMHEHUI.

Kpurepuu orieHKH BBITOITHEHHUSI CAMOCTOSTEIIBHON paboThl: cMOTpeTh B pazzaene 3.1 ®OC

Tema 2.6. Xumuueckue peakuuu.
TunoBsble 3a1aHUA I YCTHOTO ONPOCa
1. Kakue BbI 3HaeTe TUITBI XUMHYECKUX PEAKIIHA?
2. Kakue peaknuu Ha3bIBalOT OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIMU?

3. Kakne BCIICCTBA HA3bIBAIOT OKUCIUTCILIMU, 4 KAKHC BOCCTaHOBHUTEIISIMHU?

JlabopaTopnasi pa6ora Ne 4
Tema: OKHCIAUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIMU B XUMHUYECKHUX MpoLeccax.

Henab: W3y4YEeHHEOKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB  PAa3/IMYHBIX  XHUMHUYECKHUX
COCMHEHUM, OCBOCHHE METOJMKH COCTABJICHUS YPaBHEHUNU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

3aaHus BBIMOTHIIOTCS B )KYPHAJE Ul TAOOPATOPHBIX M IMPAKTUICCKUX PAOOT:

1. IlpoBeeHue OMBITOB:

- B3aMMOJIEMCTBUE IMHKA C COJISTHOM KUCIOTOM.

- B3aUMOJIEHCTBUE HATPUS C BOJIOK.

- B3aNUMOJICHICTBUE AJIIOMUHUS C HOJOM.

- TOPEHUE JTUTHSL.

- ropenue ¢ocdopa.

- TOPEHUE CEPBI.

- B3aUMOJICHCTBUE aJTIOMUHUS C CEPOM.

- B3aUMOJICMCTBUE MEJU C CEPHOM KUCIOTOM.

- B3aUMOJICMCTBUE MEU C a30THOU KHUCIIOTOM.

2. PaccraButh KOX(pPUIMEHTH B YpaBHEHUSX XHMHYECKUX PEAKIUNA METOJIOM 3JIEKTPOHHOTO
OanaHnca.

3. OnucaTh HAOTIOCHHMSI U C/CNIATh BBIBOJ 00 YCIOBHSX MPOTEKAHUS PEAKITHIT

4.0TBETUTH HAa KOHTPOJIbHBIE BOMIPOCHI U TTOJATOTOBUTHCS K 3alIUTe Ja00paTOpHOI pabOTHI.

Cooepotcanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no 1abopamopusim paboman.

KoHnTpoJibHbBIE BOIPOCHI.

1.Kakue peakuy Ha3bIBaIOTCS OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIMUA? 2.YTO TaKO€ OKMCIUTEND U
BoccTaHOBUTEND? [IpuBEeIMTE TPUMEDBL.

2.Yto0 Takoe OKUCIUTEIL U BOCCTAaHOBUTENL? [IpuBequTe npumepsl.

3.0xapakTepru3ynTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIOPOA.

4. Paccmotpute B3ammojeilictBue okcuna xkenesza (ll) ¢ amromMuHHeM ¢ MO3UIMM OKHUCICHUS-
BOCCTaHOBJICHUSI.

Kpurepun onenku: cmotpets B pazzgeine 3.100C

CamocrosiTesbHast padora Ned
Pemenne pra)KHeHI/Iﬁ no teme «l'eHeTWdeckas CBA3b MCXKIOY KiIacCaMHM HCOPraHUYCCKHUX
COCIIMHEHUI.

Kputepuu orieHKH BBITTOJHEHHS CAMOCTOATEILHON pabOThI: CMOTpPETh B pazzaeine 3.1 ®OC
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Pazgea 3. HEOPTAHUMYECKASA XUMMUSA

Pe3yabTaThl 00yueHUsi: ymMeHus,
3HAHHUS, 00IIHE U
npogeccuoHaATbHbIE KOMIIETEHIMU

IMoka3aTesu olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4YeHHsl

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHBIC BEIIECTBA
1o TPUBHAIIBHOU U
MEXIYHApOAHOM HOMEHKIIATYDE;

- Hamucanwe u dYTeHHE 3HAKOB
XUMHUYECKHUX 3JICMCHTOB;

- pa3nuyue MPOCTBHIX U CIOXKHBIX
BEIIECTB, CMeceil M  CIIOXKHBIX
BEIIIECTB;

- cocraBieHue (GopMysn OMHAPHBIX
COCJIMHEHUI U UX Ha3BaHHC;

- 4YTeHHEe W Ha3BaHue Q(OpPMYyI

XHUMHUYECKHX COCIMHEHUA,
MPUHAIICSKAIMX K  BOKHEHUIINM
KJaccam HEOPraHUIEeCKUX
COCIMHEHU;

- COCTaBlICHHE Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCIMHCHHHA  TI0

TPUBHAJIBHON U MEXKIyHAPOIHOU
HOMEHKJIAType.

YcTHbIM onpoc.
Pe3ynbTaTe!
BBITMIOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHUCICHUS  XUMHYECKHX
AJIEMEHTOB, THUI XUMHUYECKOW CBS3U
B COCIMHECHUSX, 3aps HOHa,
XapaKkTep Cpensl B BOJIHBIX
pacTBopax HEOPTraHUYECKUX u
OpraHUYEeCKUX COEIMHEHUH,
OKHCITUTENh u BOCCTAaHOBUTEIb,

MNPUHAJIC)KHOCTh BCHICCTB K pPA3HBIM
Kj1accaM HCOPTaHNYCCKUX u
OpFaHquCKHXCOCHHHCHHﬁ;

- OmnpeneneHue cocTtaBa BEIIECTBA
o ux opmymnam;

- omnpeaeeHue
XUMHYECKUX PEAKIIU;
- NIPUMEHEHHUE 3aKOHA COXPaHEHHUs

IIPU3HAKOB

MaccChl BEIIECTB MPU HAMMCAHUMU
YpaBHEHUMU;
- COCTaBJICHHE XUMHUYECKHUX

ypaBHEHMH, YpaBHUBAHUE UX;

- OIpEJENIEHUE BAJICHTHOCTH H
CTETNIEHH OKHCIIEHUS DJIEMEHTOB B
HEOPraHUYECKUX COECTUHEHMSIX;

- PAaclo3HaBaHHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHOTO ITPOLIECCa;

- COCTaBli€HHE  JJIEKTPOHHOTO
OajaHca;

- OIpeJIeNIeHHe 3apsiaa UOHa;

- OIpe/IeNcHUE OKHCIUTENIS H

BOCCTAHOBUTEJNII B OKHCIHMTEIBHO-
BOCCTAHOBHTEJBHBIX PEaKIUsIX;

- OIpeleleHue M0 XUMHUYECKHM
dbopmynam, MPUHAIC)KHOCTh
BEIIECTB K ONPEACICHHOMY KIJIacCy
COCIUHCHHI,

- HamucaHWe cXeM O00pa30BaHUs
XUMHUYECKON CBSI3W B yKa3aHHBIX
COCIMHEHUSIX.

YcTHBIM onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3aIIUTHI
MPAKTUICCKHUX 3aHATHH 1
71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITIOJTHEHUS
BHEAYAUTOPHON
CaMOCTOATEIIbHON
paboTHI.
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¥3. XapakTepuzoBaTb:  3JIEMEHTHI
MaJIbIX ICPUOA0OB MO HUX MOJIOXKCHUIO

B [Tepuoauueckoit CHCTEME
JI.11.MenpeneeBa; oOmue
XAMUYECKHE  CBOMCTBA  METAJIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

OPraHMYeCKUX COCIIUHEHUH; CTPOCHHE
U XUMHUYCCKUC CBOﬁCTBa I/I3y‘-ICHHBIX
HEOPraHWYECKUX U  OPraHMYECKUX
COCIMHECHH;

- CocraBnenue (GopmMys OKCHIOB,
BOJOPOIHBIX COEIMHEHHI
HEMETAJIOB, TUJIPOKCHJIOB, COJICH;

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB 9JIEMEHTOB MEePBBIX
YETBIPEX [IEpUOI0B
[Tepronueckoit CUCTEMBI,

- ONHMCAaHUE BAXHEUIIINX CBOMNCTB U
XapaKTEPUCTUK XHUMHYSCKHX
3JIEMEHTOB 10 IUIAHY, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEME;

- AHAJIM3UPOBAHUE OKHUCIUTEIBHO-
BOCCTaHOBHUTCIILHBIX CBOMCTB
aTOMOB, HOHOB M BEIICCTB, a TAKKe
uX CHIBI Ha OCHOBE 3HAHHM O
CTPOCHUU U MEPUOJUYHOCTH U IO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

- CpaBHEHUE OTHOCHUTEIIbHON
3JIEKTPOOTPULATEIbHOCTH
9JIEMEHTOB II0 HMX IIOJIOKCHHMIO B
[Iepnonnueckoii cucreme;

- cpaBHeHHE (DU3UYECKUX CBOKWCTB
METAJIOB ¥ HEMETAJLJIOB;

- OIMCAaHHWE OCHOBHBLIX XHUMHYECKUX
CBOIMCTB METAJUIOB, HEMETAINIOB MU
HUX COCJIMHEHMM;

- MMOCTPOEHHUE CTPYKTYPHBIX
dbopmyn HEOPraHUYECKUX u
OPraHUYEeCKUX COCTMHECHUM;

YcrHbIi onpoc.
Pesynbrarsl
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1ab0paTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENILHOM
paboTHL.

Y4. O0BACHATE: 3aBUCUMOCTEH CBOMCTB
BEIIIECTB OT MX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUYECKON CBSA3H (MOHHOM
M KOBAJICHTHOM, MeETaJJIMUYeCKOM U
BOJIOPOJHOM), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM pPEAKIUU U TOJIOKEHHUE
XHUMHYECKOTO paBHOBECHs oT
pa3nuYHbIX (DaKTOPOB;

- OObscHeHHE (QU3UYECKUX H
XUMAYECKHX SBICHHA C TOYKH
3peHUs aTOMHO-MOJIEKYJISIPHOTO
yUEHHUS;

- BBISBJICHHE 3aBHUCHMOCTH MEXIY
CTPOEHUEM XUMHUYECKHX
COCIMHEHHUI U WX CBOMcTBaMHu ( Ha
npumMepe KUCJIOT,  COJIeH,
OCHOBaHHIA);

YeTHBIN ompoc.
Pe3ynbTaTe!
BBITNIOJTHEHMSI U 3aILUTHI
IIPAKTUYECKUX 3aHATUN U
1abopaTOpPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIbHON
paboThI.

YS5.BeinogaHATh XUMHUYECKUN
SOKCIEPUMEHT 10  PACHO3HABAHUIO
BAOKHEUIITNX HEOPraHUYECKUX u

OpraHn4YC€CKUX BCIICCTB

- [TpoBenenune npocreniero
XUMHYECKOTO IKCIIEPUMEHTA C
cOOJTI0ICHUEM MPABHIT TEXHUKH
0€30I1aCHOCTH,

- HabOmroieHue, hukcamnus u
OIMCaHUE PE3yIbTATOB
MTPOBEJICHHOTO YKCIIEPUMEHTA;

- ompeaeneHHE  BO3MOKHOCTH
HpOTeKaHI/ISI XUMHUYCCKUX
MIpeBpaIeHUI B pa3IMYHBIX

YcTHBIM onpoc.
Pesynbrarhl
BBIMOJTHEHMSI U 3aLUTHI
IIPAKTUYECKUX 3aHATUH U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBIMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIIbHON
paboThI.
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YCIIOBUAX u OIICHKU Hux
MOCJICICTBUH;

- OesomacHoe  oOpamieHue ¢
TOPIOYNMH 51 TOKCHYHBIMU
BEIIECTBAMH, 71a00paTOPHBIM
0o0opynoBaHUEM;

- IIPUTOTOBJICHHE pacTBOpOB

3aJJaHHON KOHIIGHTPAlUH B OBITY H
Ha IIPOU3BOJCTBE.

Y6. IlpoBomuTh: CamMOCTOATEIbHBIN
MOUCK XMMHUYECKOH wuHpopMamuu c
MCTIOJIb30BaHUEM Pa3ITUYHBIX
UCTOYHHUKOB - (HAYy4HO-TIOIMYJISIPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); HCIIOIB30BaTh
KOMITBIOTCPHBIC ~ TEXHOJOTHUH  JUIS
00paboOTKH W Tepefayd XUMHYECKOU
uHpopManuu W e€ MPEICTaBICHHS B
pa3n4HbIX hopmax;

- Hcnons3zoBanue OCHOBHOM
y4eOHOI JuTepaTypsl Ui IOMCKa
XUMHAYECKON HH(pOopMaIumy;

- UCIOJIb30BAHUE JIOTIOJIHUTEIbHBIX
JUTEPATYPHBIX UCTOYHHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE Tpe3eHTalMi JUIs
0o0pabOTKM W HIpEICTaBJICHUS
XUMHUYECKON HH(popMauuy;

- AHATU3UPOBAHHE HCIIOJIb3YEMBIX
HCTOYHHKOB.

YcTHBIM onpoc.
PesynbTaThl
BBITIOJIHEHUSI U 3AIUTHI
MPAKTUYECKUX 3aHATUHN U
1ab0opaToOpHEIX PaboT.
Pesynbrarsl
BBITIOJIHCHHS
BHEAYAUTOPHOMN
CaMOCTOATEIBHON
paboTHI.

3HaTh:

31.Baxueiimye XxuMuyeckue moustus: | 1) Bocnpousseaenue | YcTHbIN onpoc.
BEIIECTBO, XUMHUYECKHH  3JIEMEHT, | (HOpPMYyIHPOBKU BaOXKHEWINX | Pe3ynbpTaTsl

aToM,  MOJIEKYJIa,  OTHOCHUTENbHbIE | XMMUYECKU OHATHI; BBINOJIHEHUS U 3aIUTHI
aTOMHBIE U MOJIEKYJIIDHBIE MAacChl, | 2) MEPEUUCICHUE CYILIECTBEHHBIX | IPAKTUUYECKUX 3aHATUHN U
WOH, AJUIOTPOIHS, U30TOIBI, | IPU3HAKOB MOHATHS; 1a00paTOPHBIX paboT.
XUMHYECKast CBSI3b, | 3) YCTAHOBJIEHHE CBS3M JAaHHOTO | Pe3ynbrarhl
ANEKTPOOTPHULIATEIBHOCTb, MNOHATHSL €  JPYTUMH,  paHee | BHIOJIHEHHUS
BaJICHTHOCTh, CTENEHb OKUCJIEHHS, | CPOPMUPOBAHHBIMY; BHEAYIMTOPHOU
MOJIb, MOJISIpHas Macca, MOJIIpHBINA | 4) IpHUBEJEHHE pPa3HBIX CHOCOOOB | CAMOCTOSTEIBHOM
00BEM ra3zo00pa3HbIX BEIIECTB, | BhIPAKEHUS TOHITHIA; paboTHL.

pacTBOpBI, INEKTPOJIAT u | 5) wucnonb3oBaHue BaXHEHIINX

HERJIEKTPOJIUT, AIIEKTPOJIUTUYECKAS | XMMUUYECKUX HOHSITUS JUISt

aucconuanys, OKHUCJIUTEID U | OOBSICHEHUS OTAEIbHBIX (DAKTOB M

BOCCTaHOBUTEb, OKHCJIEHHE U | SBIEHUIL.

BOCCTAHOBJICHHE, TeIUIOBOH 3¢ dekT

peakuuy,  CKOpPOCTb  XUMHYECKOHN

peakuum, KaTajus, XUMHUYECKOE

paBHOBecHe,  YIJIEPOIAHBIA  CKeJeT,

(byHKIMOHANBHAS TpyINa, H30MEpHs,
TOMOJIOTHSI,

32. OcHoBHBIE 3aKOHBl XHUMHHU:
COXPaHCHHUS MacChbl BEILIECTB,
IMOCTOSIHCTBA cocTaBa BEIIIECTB,
[Tepuoanueckuit 3aKOH

J.M.MeHneneena;

1) Bocnpoussenenue
(hopMyITUPOBKU 3aKOHOB;
2) mpUMEHEHHE 3aKOHa COXPaHECHUS

Macchbl BEIIECTB MPU HANMMCAHUHU
XUMHUYECKHUX ypaBHEHU;

3) IIPUMEHEHHE 3aKOHa
IIOCTOSTHCTBA COCTaBa BELIECTBA IS
YCTaHOBJICHUS IIpOCTEeNIIEn
MOJIEKYJISIPHON bopmybl
BEIIECTBA,;

YcTHBIM onpoc.
PesynbTaTh!
BBITIOJTHEHHSI U 3aIIIUTHI
MPAKTHYECKUX 3aHATHIA U
1a00paTOpHBIX padoT.
Pe3ynbTatel
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEJIbHON
paboTHI.
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4) HCIIOTb30BaHUE
00BEMHBIX OTHOIIICHUI
pelieHu pacuéTHBIX 3a/1a4;
5) IMOHUMaHue CMbICTIa
[lepuonuueckoro  3akona  JI.W.
MeHeneeBa U HCIOIL30BAHUE €TI0
IJI1 KA4eCTBEHHOIO aHajlM3a U
000CHOBaAHHUS
OCHOBHBIX
CTpOCHHS
XAMUYECKHUX
COCIMHECHU;
6) yCTaHOBJICHHE
MEXIYy  CTPOSCHUEM
XAMUYECKUMU
DJIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEH
aTOMOB, CBOMCTB
9JIEMEHTOB U  HX

3aBHCUMOCTH
atomMa "
CBOMCTBaMU

33. OcHoBHEBIE
XUMHYECKOM CBSI3H,
AJIEKTPOJTUTUYECKOM JIFCCOIMAINH,
CTPOCHUS OpraHUYECKUX u
HEOPraHWYECKUX COCAMHEHUN;

TCOPHUH XUMUU:

1) BocmpousBenaeHne OCHOBHBIX
ITOJIOKEHUN XUMUYECKUX TEOPUH;

2) IIPUMEHEHHE OCHOBHBIX
IIOJIOKEHUH XUMHYECKUX TEOPHUM
(cTpoeHust atomMa, XHUMHYECKOM
CBsI3H, ANEKTPOJIUTUYECKON
JUCCOLMALNHY, KHCJIOT u
OCHOBaHUH, CTpOCHUSA
OpPraHUYECKUX COEUHEHU,
XUMHUYECKON KUHETUKH) JUTS
aHaJu3a CTPOCHUS U  CBOWCTB
BEILIECTB;

3) oObsCHEHME  NPUMEHUMOCTH
M3yYEHHBIX XUMUYECKHUX TEOPUHL.

YcTHbIM onpoc.
Pe3ynbTaTel
BBITIOJTHEHUSI U 3aI[UTHI
MPAKTUYCCKHUX 3aHATUH U
1a00paTOPHBIX padoT.
Pe3ynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHON
CaMOCTOSITENTbHOM
paboTHI.

34.Baxxnenmue BEILECTBA u
MaTepuasbl: BaKHEUIINE METaIbl U
CIIaBbl; CEepHasi, COJsHAas, a30THas U
YKCYCHasi ~ KHUCIJIOTBI;  OJIaropoJiHbIe
raspl, BOJOPOJ, KHUCIOPOJ, T'aJOTEHBI,
IIeJIOYHbIE ~ METaUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHUIBI U
TUIPOKCHUBI, HIENOYH, YTIEKUCIBIA U
yrapHblii  Trasbl, CEPHUCTBIM  Tas,
aMMHaK, BoJa, MPUPOJHBIN ra3, METaH,
9TaH, OTWIEH, AaleTWIEH, XJOpHUA
HaTpus, KapOoHAaT | TrUApokapOOHAT
HaTpus, KapOoHaT U ¢ochaT KanblUus,
OCH30JI, METAHOJI, 3TAaHOJ, CJIOKHBIC
3UpHI, KHPBI, MbLIa,
MOHOCaXapuabI(TIIFOK03a),
JACAXAPHUJIBI (caxapo3za),
MTOJIMCaXapu bl (xpaxman 51
LEJUII0JI03a), AaHWJINH, aMMHOKHCIIOTBI,
Oenku, HCKYCCTBEHHbIE U
CUHTETHUUYECKUE BOJIOKHA, KAYy4yKH,
IJ1aCTMACCHI.

1) Hamucanue U BOCHpPOU3BEICHUE
dbopMyn BaXKHEHIIMX XUMHUYECKHX
BEIIECTB;

2) yCTaHOBIIEHHE 3aBUCHUMOCTH
MEXIY NPaKTHYECKIM
NPUMCHEHHEM  BEUIECTB U WX
COCTaBOM, CTPOCHHEM "
CBOMCTBaMH;

3) mepevyrciIeHue PO U 3HAYCHUS
JTAHHOTO BEIIECTBA B MPAKTHUKE;

4) 00BsICHEHUE OOIIHUX CIIOCOOOB H
MIPUHIIMIIOB NOJy4yeHUs Hanboliee
Ba)KHBIX BEIIECTB.

YcTHBI ompoc.
Pe3ynbTaTe!
BBITTOJIHEHUS U 3aIUTHI
NPaKTUYECKUX 3aHATUH U
1a00paTOpHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIILHOU
paboTHI.
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Tema 3.1. Obwue ceoiicmea memasnos.
TunoBsble 3a1aHUA JIA YCTHOTO ONPOCa
1. HazoBwuTe riaBHbIe (U3HYESCKUE CBOMCTBA METAIIOB.
2. YkaxuTe HanboJjee pacrpoCTpaHEHHBIC CITOCOOBI TTOJYUYCHUSI METAJIJIOB

3. Yto Takoe KOppO3us METAJIJIOB U KaKHE CIIOCOOBI 3al[UTEl OT HEE BBI 3HaeTe?

JlaGoparopuas pabdora Ne 5

Tema: Oﬁmne CBOMCTBA M CILIABbI MeTaJLJI0B. KauecTBeHHbIE PC€aAaKIUU HA HOHBbI Fe2+ H FeS+.

Heab: U3y4uTh MUKPOCTPYKTYPY, CBOHCTBA, CIIOCOOBI MOTYYEHHS U IPUMEHEHHE CEPhIX YYT'YHOB,

Ha MPaKTHYECKUX MPUMEPAX U3YUYUTh OOIIME CBOWCTBA METAJUIOB M CBOMCTBA UX COCTUHECHUH.
3aaHys BBINOIHAIOTCA B )KypHaJIe JUlsl 7a00paTOPHBIX U MPAKTHUECKUX PadoT:
1. IlpoBeneHue onbITOB:
- B3aUMOJICHICTBHE METAJIOB C COJISIMH.
- B3aMMOJICHCTBHE METAJIOB C HEMETaJIaMH
- cBoiicTBa okcuaa xenesa (III).
- [IOJIy4€HHUE U cBolcTBa rupokcuaa xenesa (I11).
- KauecTBEeHHas peakius Ha HoHbIFe™"
- 3aKaJIKa M OTITYCK CTaJIH.

2. 3anucaTh BCE ypaBHEHHs XMMHUYECKUX pEaKkLUi B MOJEKYJIIPHOM M MOHHOM Buie. B ciayuae
peakmmii OBP  paccraButh KOX(pOUIUEHTH B ypaBHEHUSX XUMHYECKHX pEAKIHAd METOJIOM

JICKTPOHHOTO OajlaHca.
3. Onucarb HaOMIOACHUS U ClI€TaTh BBIBO/BI O IIPOJIEJIaHHOM padoTe.
4.0TBETUTh HA KOHTPOJIbHBIC BOIIPOCHI U MOATOTOBUTHCS K 3alIUTE JTAOOPATOPHOH pabOTHI.
Cooeporcanue 3a0anuii; cMmompume Memoouyeckue yYKa3aHus no 1abopamopusim paboman.

KonTposibHbIe BOPOCHI.

1. Yem oTimvaercst O€mbIii 4yTyH OT ceporo?

2. Ha kakue Kjacchl oIpa3AeisitoT cepble YyTyHbl B 3aBUCUMOCTH OT (POpMBI rpaUTOBBIX
BKJTFOUEHUM?

3. Kakas Metanmanyeckasi OCHOBA MOXKET OBITh B CEPBIX UYI'YHaX U OT YEro 3TO 3aBUCUT?

4. Kak noay4uTh BHICOKOTIPOUHBIN yyryH?

5.Kakumu XMMH4eCKHMHU CBOMCTBaMHU 00JIaJJal0T METalIbI?

6. YkaxxuTte HanboIee pacipoCcTpaHEHHBIE CIIOCOOBI TTOTYYE€HHUSI METAIIJIOB.

7. C BOJHBIMHU pacTBOpPaMH KaKuX COeUHEHUH Oyner pearupoBarh HuKenb: HBr, MnSOy,
Cu(NO3), BaCl,, KOH? CocTaBbTe ypaBHEHHS PeaKIInii.

Kpurepun onenku: cmorpets B paszgeine 3.1 ®OC

IIpakTyeckas padora Ne 2
Tema: I'eneTnueckast B3aiMOCBSI3b IMPOCTBIX U CJIOKHBIX BEIIIECTB.

He.m,: HpI/IMCHHTB TCOPCTUUCCKUC 3HAHUA O BaKHEMIIIUX Kjaccax HCOPTaHNYCCKUX COC,Z[I/IHCHI/Iﬁ
Ha IMpPaKTUKE, MNOPOAODKUTb HN3YUCHHC XHMHUCCKHX CBOMCTB OKCHAO0B, THUAPOKCHUIAOB, KHUCIOT H

OCHOBaHMH, TCHETUYECKOU CBS3U MEXKY KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUN.
3aanus BRITIOTHSAIOTCS B )KypHAJIE JIJIs JTa0OpaTOPHBIX U MPAKTUYECKUX PaboT:
1. PacnipenienuTe BemecTBa Mo KJiaccaM M Ha30BHUTE UX.
2. Pemnte 1ienoyky mpeBpaIieHui.

3. I[OHI/IH_II/ITC MOJICKYJISIDHBIC W TIOJIHBIC HOHHBIC YPAaBHCHUS, COOTBCTCTBYIOIIUC HaHHBIM

COKpAIICHHBIM UOHHBIM.
4. DKCnepUMEHTaIbHOE PEIICHHUE 3a/1a4H.
Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kputepun ouenku: cmotpets B pazzene 3.1 ®OC
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CamocrosiTesqbHast padbora NeS
CocraBnenue koHcnekra o teme «CruiaBsl MeTauioB. Kopposust Mmeramiosy.
Kputepuu orieHKH BBITTOJIHEHHUS CAMOCTOATEIILHON paboThl: cMOTpeTh B pazzeie 3.1 ®OC

Tema 3.2. Obwue ceoiicmea Hememannos
TunoBsble 3a1aHUA I YCTHOTO ONPOCa
1. Yem oTiuaroTcs GU3HMYECKHE CBOMCTBA HEMETAIOB OT METAJNIOB?
2. IlpuBeaute mpUMeEpHl peakIMii HAa OKHCIUTEIbHBIE W BOCCTAHOBHUTEIBHBIE CBOWCTBA XJIOpA.

Kakue u3 HHMX BbIpakeHbl cuibHee U nodeMmy? Kak u moueMy JaHHBIE CBOMCTBA M3MEHSIOTCS I10
MOJArPYIIIE raJOreHoB?

3. B ueM 3akiro4aeTcsi yHUKaJIbHOCTb 3JIEKTPOHHOTO CTPOEHHsI aToMa BoJ10poia? MoXKHO Ju
nomectuth BogopoA B I mwiu VII rpynny [lepuoaudeckoii cuctemsl?

IIpakTnyeckas padora Ne 2 «PerieHue sKcriepMMEHTaIbHBIX 3a7a4. |'eHeTnueckasi B3auMOCBSI3b
MPOCTBIX U CIIOKHBIX BELIECTBY.

Heasn: [I[puMeHATh TEOPETUUECKHE 3HAHUS O BAXKHEHIIMX KJIACCAX HEOPTraHUYECKUX COCIMHEHUN
Ha TMpaKTUKE, IPOJOJDKUTh H3YyYEHHE XUMHUYECKUX CBOWCTB OKCHAOB, THUIPOKCUAOB, KHUCIOT U
OCHOBaHHMM, TCHETUYECKOW CBS3U MEXKY KJIACCAMU HEOPTAaHUYECKUX COCIMHEHUM.

3aaHus BBIMOIHIIOTCS B JKypHaje sl TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:

1. Pactipenenure BeliecTBa 1o KjiaccaM U Ha30BHUTE HX.

2. Pemnte 11enoyku npeBpaiieHui.

3. Jonummure MOJEKYJISpHbIE M TOJHBIC HOHHBIE YpPaBHEHUS, COOTBETCTBYIOIIHE JTaHHBIM
COKpaIIEHHBIM HOHHBIM.

4. DKcnepUMEHTalIbHOE PELICHUE 3a1a4U

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue yKazaHus no npaKxmuieckum pabomam.

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC
CamocrosiTeibHass padora Ne6
CocraBnenne KOHCIIEKTa 1Mo TeMe «CHIITMKaTHAsE IPOMBIIIIICHHOCTb. [[pon3BOICTBO cepHOM

KHCIIOTBI».
Kputepuu o1ieHKH BBITTOJHEHHUS] CAMOCTOATEILHON pabOThI: CMOTPETH B pazzeine 3.1 ®OC
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PA3JIEJI 4. OPTAHUYECKASA XUMUA

Pe3yabTaThl 00yueHUsi: yMeHus,
3HAHHUS, 00IIHE U
npogeccuoHaTbHbIE KOMIIETEHIMHU

IMoka3aTenu OlleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OLleHKH
pe3yJbTaToB
o0yueHust

YMmern:

Y1. Ha3piBaTh M3y4YEHHBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIYHAPOAHOW HOMEHKJIATYpE;

1) Hanumcanme W YTeHHWE 3HAKOB
XUMHUYECKUX IJIEMEHTOB;
2) pa3nuyue MPOCTBIX U CIIOKHBIX

BEIIECTB, CMecell WM  CIIOXKHBIX
BEIIECTB;
3) cocraBieHUE  CTPYKTYpPHBIX

(bOpMy.]'I BCC€BO3MOXXHBIX I'OMOJIOT'OB
u HU30MCPOB MMpEaACIIbHBIX u
HCMPEACIIbHBIX YTIICBOAOPOAOB,

4)  cocTaBlIeHHE  CTPYKTYpPHBIX
dopmyn Ba)KHEHIIINX
KHCJIOPOJICOAEPKALITIX
OpPraHMYeCKUX COCIMHEHUN;

5) HalvCaHue CTPYKTYPHBIX
dopmyn BCEX BO3MOJKHBIX
H30MEpOB a30TCOAEPIKaIINX

OpPraHMYECKUX COCIUHECHUN;

6) cocraBieHHe Ha3BaHUU BCEX
UCIIOJIb3YEMBIX bopmyn
XUMHYECKMX  COEIMHEHUH IO
TPUBHAIIBHON U MEXKIyHApOIHOMN
HOMEHKJIAType.

YcrHblit onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIUThI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITIOJTHEHU S
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

V2. Omnpenensite: BaJE€HTHOCTH U

CTEIIEHb  OKHUCJIEHUS  XUMHUYECKUX
3JIEMEHTOB, THI XHMHUYECKOW CBS3HU
B COCIMHEHUSX, 3apsig HOHA,
XapakTep cpeabl B BOJTHBIX
pacTBopax HEOPraHUYECKUX u
OpPraHUYECKUX COEIMHEHUH,
OKHCIIUTEND u BOCCTAHOBUTEID,

MPUHAJIC)KHOCTh BEIIECTB K Pa3HbIM
KJ1accam HEOPraHWYECKUX U
OPraHUYEeCKUX COCTUHEHUM;

1)  Omnpenenenue
BEIIIeCTBa M0 UX (hopMynaM;
2) onpeeeHue MIPU3HAKOB
XUMHUYECKUX PEaKIIHii;

3) npuMeHeHUe 3aKOHa COXPaHEHUs
Macchl BEUIECTB TNpPU HAMUCAHUH
YpaBHEHUN;

4)  cocTaBieHHE  XHMHYECKUX
YpaBHEHHUI, ypaBHUBAHUE HX;

5) ompenereHwe BaJCHTHOCTH U
CTCTICHH OKHCIICHUS DJIEMCHTOB B
OpPTaHUYECKUX COCTUHECHUSX;

6) ompeneneHue U30MEpPOB U
TOMOJIOTOB  Pa3jM4YHBIX  KIIACCOB
OPraHUYECKUX COCTMHEHUN;

7) ompeneneHue MO XUMHYECKUM
dbopmynam, MPUHAIC)KHOCTh
BEIIECTB K OMPEIEICHHOMY KJaccy
COCIMHEHMH;

8) ompeneneHue pazNTUYHBIX BUIOB
XUMUYECKOW CBSI3M TO (opMyie
HEOPraHMYECKUX M OPTaHUYEeCKUX

cocTaBa

VY cTHBIN omnpoc.
Pesynbrarsl
BBITIOJIHEHHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHN U
abopaTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOATEIIbHON
paloTHI.
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BEILIECTB;

¥3. XapakrepuzoBaTb: O3JEMEHTHI | 1)  TOCTpoeHHE  CTPYKTYPHBIX | Y CTHBIN OIPOC.
MaJbIX MEPUOJIOB IO WX MOJIOXKEHHUIO | GopMyn HEOPraHUYECKUX u | Pesynbrarst
B [Iepuoanueckoii CHUCTEME | OPraHMYECKUX COCIUHEHUN; BBIIIOJIHEHUS U
J.N.MeHneneena; oOmue | 2) onucaHue XUMHUYECKHX CBOMCTB | 3aIlIUTHI
XUMUYECKHE  CBOMCTBA  METAJUIOB, | BAKHEUIIUX KJIACCOB OPTaHUUYECKUX | MPAKTUYECKUX
HEMETAJLIOB, HEOPraHWYECKUX U | COCAUHEHHUM. 3aHATHI U
OpraHUYECKUX COCAMHEHHI; CTPOCHUE 1abopaTopHbIX padoT.
U XHMHYECKHE CBOMCTBA M3YYEHHBIX Pesynbrarsl
HEOPraHWYEeCKMX M  OpPraHUYeCKUX BBIITOJIHEHUS
COCIMHECHMU; BHEAYJUTOPHOMU
CaMOCTOATENIbHON
paboTHI.
V4. O0bACHSTH: 3aBUCUMOCTH CBOMCTB | 1) OObsicHeHHe (GHU3UYECKUX | | YCTHBIN OIpPOC.
BEIIECTB OT MX COCTaBa U CTPOCHMS, | XUMUUYECKUX SBJICHUH C TOYKU | Pe3ynbrarsl
MPUPOAY XUMHUYECKON CBA3H (MOHHOM | 3peHHUs ATOMHO-MOJIEKYJISIPHOTO | BBIIIOJHEHUS U
U KOBQJICHTHOM, METAJUIMYECKOW U | YYCHHS; 3aIIUTHI
BOJIOPOJIHOI), 3aBHUCUMOCTh CKOPOCTHU | 2) BBISIBIICHHE 3aBUCHMOCTH MEXKIY | IPAKTHUECKUX
XUMHUYECKON PEAKIMU U TIOJI0KEHHE | CTPOCHUEM XUMUYECKHX | 3aHATUN U
XUMHUYECKOTO paBHOBECHUS OT | COeIMHEHU U WX cBoiicTBaMHu ( Ha | 1a0OpaTOPHBIX PadoT.
pa3nuYHBIX (DaKTOPOB; npumepe KHUCJIOT, couieit, | Pe3ynbTaTel
OCHOBaHUH, YIJI€BOAOPO/IOB, | BBIOJIHEHUS
KHMCIJIOPOJIOCO P KAIIHAX U | BHEAYJIUTOPHOU
a30TCOACpKAUIUX  OPraHUYECKUX | CAMOCTOATEIbHON
COEJIMHEHU); paboTEHI.
YS5.BBINOTHATH xumuueckuii | 1) TIpoBeneHue npocreiiinero YcTHBINM ompoc.
OKCIEPUMEHT TI0  PACIO3HABAHUIO | XUMUYECKOTO HKCIIEPUMEHTA C Pesynbraret
BAKHEUILINX HEOPTraHUYECKUX U | cCOOIOZICHUEM MPaBUIT TEXHUKU BBITIOJIHEHUS U
OpraHUYECKHX BEIIECTB 0€30MmacHOCTH; 3aIIUThI
2) HabmroneHue, pukcamus u MPaKTUYECKHUX
OIHMCAHUE PE3YIBTATOB 3aHATHI U
MIPOBEICHHOTO SKCIIEPUMEHTA, nabopaTopHbBIX paboT.
3) ompeneneHue  BO3MOXHOCTH | PesymbTaTsl
MPOTEKAHUS XUMUYECKUX | BBITOJIHEHUS
IIpEBpAICHUI B Pa3JINYHBIX | BHEAYIUTOPHOU
YCIIOBHSIX u OLICHKHU UX | CAMOCTOSITEIbHOU
MOCJIEICTBUM; paboTHI.
4) Oe3omacHoe oOpaleHue cC
TOPIOYUMH " TOKCUYHBIMHU
BEILECTBAMH, n1abopaTopHBIM
000pyI0BaHUEM;,.
¥Y6. IlpoBoauth: camocrositenbHbli | 1)  Mcnonb3oBaHue  OCHOBHOM | YCTHBIM ompoc.

MOWCK XWMHYECKOH WHpopMarum ¢
HCMOJIb30BaHUEM Pa3IUYHbIX
WUCTOYHHUKOB - (HAYyYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HMHTepHETa); MCHOIB30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJOTMH  JUIs
00paboTKH W Tepenayd XUMHYECKOU
uHbopManuu U e€ MpelCTaBICHHUs B
pa3anuHbIX (hopMax;

yueOHOU JuTepaTypbl ISl MOMCKa
XUMUYECKON nH(popMaIum;

2) HCIIOJIb30BAaHNE
JIOTIOJIHUTENBHBIX  JIUTEPATYPHBIX
HCTOYHUKOB;

3)ucnoyib30BaHue UHTEPHET-
pECypCOB;

4) coctaBieHHE Npe3eHTAUUN JUIs
00paboTKM W TpEeICTaBJICHUS
XMMUYECKON HH(opMaImu;

Pe3ynbTater
BBITIOJIHEHUS U
3aIUTHI
MPaKTUYECKHUX
3aHATHI 1

1a00paTOPHBIX PadoOT.

PesynbTaTe!
BBITIOJIHEHUS
BHEAYJUTOPHON
CaMOCTOSITEJIbHOMN
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5) aHaMM3MpPOBAHHUE HCIOJIb3YEMBIX
HMCTOYHHKOB.

paboTHI.

3Harth:

31.Baxueime xuMudeckue nouarus: | 1) Bocnpoussenenue | YCTHBIN onpoc.
BELIECTBO, XHUMHUYECKUH  DJIEMEHT, | GOpMYIHUPOBKU BakHeHmux | Pe3ynpTaTsl
aToM, MOJIEKyJla,  OTHOCUTENbHBIC | XUMUYECKU TIOHSATHIA; BEITIOJTHEHUS U
aTOMHbIE U MOJIEKYJISIPHbIE MAcChl, | 2) TEPEYUCICHUE CYHIIECTBEHHBIX | 3alUThHI

WOH, AJUTOTPOTIHS, M30TONBI, | TPU3HAKOB MOHITHS; MPAKTUIECKUX
XUMHYECKas CBsI3b, | 3) YCTAHOBJEHHME CBSI3M JAHHOTO | 3aHATUU U
3JIEKTPOOTPHLATEILHOCTB, HNOHATUS €  JAPYTUMH, paHee | Ja00paTOpHBIX padoT.
BaJICHTHOCTh, CTENEHb OKUCICHUS, | CPOPMUPOBAHHBIMY; Pesynbrarsl
MOJIb, MOJISIpHAas Macca, MOJISIPHBINA | 4) TPUBEICHHWE pA3HBIX CIOCOOOB | BBHIIOJIHEHUS
00BEM ra3zo00pa3HbIX BEIIECTB, | BHIPAKEHUS MTOHSITHIA; BHEayIUTOPHOI
pacTBOPHI, 3JIEKTPOJIUT U | 5)ucnosib30BaHue BAKHEMIIUX | CAMOCTOSITEIBHOM
HEDJIEKTPOJIIUT, AIEKTPOIUTUYECKAS] | XUMUYECKUX MOHSITUSA JUis | paOOTHI.
JIMCCOLIAAITHS, OKHUCITUTEIh U | OOBSCHEHUS OTAENBHBIX (PAKTOB U

BOCCTaHOBUTEb, OKHCJICHHE U | SBIICHUM.

BOCCTAaHOBJICHHE, TEIUIOBOH 3 dekT

peakuuu,  CKOpPOCTb  XHMMHUYECKOU

peaKxium, KaTaJus, XUMHYECKOE

paBHOBECHE,  YIJIEPOIHBIA  CKEleT,

GbyHKIMOHATBHAS TPYNIA, H30MEpPHS,
TOMOJIOT U,

32. OcHoOBHBIE
COXpaHEHUs
IMOCTOSTHCTBA
[Tepuonnueckuii
.M. MeHneneena;

3aKOHBI
MaccChbl
coCTaBa

XAMUH:
BCIICCTB,
BEIIECTB,

3aKOH

1) Bocnpou3ssenenue
(hOpMYITUPOBKHU 3aKOHOB;

2) NpUMEHEHUE 3aKOHA COXPaHEHMs
Macchl BEUIECTB MpPH HAIHMCAHUH
XMMUYECKUX YpaBHEHUI;

3) IIPUMEHEHHE 3aKOHa
MOCTOSIHCTBA COCTaBa BEILECTBA JUIs
YCTaHOBJICHUS MIpOCTENIIEN
MOJIEKYJISIPHOM (bopMmyIb
BEIIIECTBA,

4)  ycraHOBIIEHHE
MEXIy  CTPOCHHUEM
XMUMUYECKUMU
DIIEMEHTA.

3aBUCUMOCTH
atoMa H
CBOWMCTBaMH

YcTHBIH ompoc.
Pe3ynbrarsl
BBIIIOJIHEHUS U
3aIIUThI
MPAKTUYECKUX
3aHATHI U

1a00paTOpHBIX PadoOT.

Pe3ynbTaTh!
BBITIOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITEIIbHOMN
paboTHI.

33.  OcHOBHbIE
XUMHUYECKOU CBSI3U,
AJIEKTPOJIUTUYECKON JIMCCOLIMAITUH,
CTPOCHUSA OpraHUYECKUX u
HEOPraHUYECKUX COCAMHEHMUI;

TeoOpUun XUMUHN:

1) BocmpousBeneHne OCHOBHBIX
ITOJIOKEHNUN XUMUYECKHUX TEOPUIL;
2) IIPUMEHEHHUE OCHOBHBIX
MIOJIOKEHUN XUMHUYECKHX TEOpHU
(cTpoeHns  aToMa, XUMHYECKOU
CBSI3H, AIEKTPOJIUTUYECKON
JUCCOLAIH, KHCJIOT "
OCHOBaHUH, CTPOCHUSA
OpraHMYECKHUX COEIMHEHMH,
XUMHUYECKON KHUHETUKHN) TUISI
aHaJM3a CTPOEHUS M  CBOMCTB
BEILIECTB;

3) oObsicHeHHE  TPUMEHHMOCTHU
M3YYEHHBIX XUMHUECKUX TEOPHA.

VYcTHBIN Oompoc.
PesynbTaret
BBITIOJIHEHUS U
3aIIUThI
MPaKTUYECKHUX
3aHATHI U

1a00paTOPHBIX PadoOT.

PesynbTaTe!
BBITIOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITEIIbHOMN
paboTHI.
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34.Baxneimue BEIIIECTBA u | 1) Hanucanne m BocmpousBeneHUe | Y CTHBIN Ompoc.
MaTepHalbl: BaXKHEHWIINE MeTaIbl U | GOpMyd BaKHEHIIMX XUMHUYECKUX | Pe3ymprarhbl

CILIABBbI; CEpHas, COJIsiHAs, a30THAas W | BELICCTB; BBITIOJIHEHUS U
YKCyCHasi  KHUCIIOTBI;  OJIarOpOJHBIC | 2) KJIACCU(UITUPOBAHUE | 3alTUTHI

rassl, BOJOPOJ, KUCIOPOJI, TaJIOTEHbI, | HECOPFAaHUYECKUX M OPraHUYECKUX | IPAKTUUYECKUX
LIEJIOYHbIE  METAJUIbl;  OCHOBHBIEC, | BELIECTB; 3aHATHI U
KHCIIOTHbIE U aM(OTepHbIe OKCUIBI U | 1O BCEM U3BECTHBIM | J1a00OpaTOPHBIX padoT.

THJIPOKCUBI, IIEN0YH, YIIEKHCIBIA U | KiIacCu()UKALMOHHBIM NpU3HakaM; | Pe3ymbraTh
yrapHbli  Tas3bl, CEPHHUCTBI Ta3, | 3) yCTAaHOBJEHHE 3aBHUCHUMOCTH | BBIMOJIHEHHUS

aMMUaK, BOJa, IPUPOHBINA Ta3, METaH, | MEXIY MPAKTUYCCKUM | BHEAYTUTOPHOM
9TaH, OTWICH, aleTWICH, XJIOPHUJ | IPUMEHEHHEM BEIIECTB H  HUX | CAMOCTOSITEIbHON
HaTpus, KapOoHAT ¥ THAPOKApOOHAT | COCTABOM, CTPOCHHEM u | paboTBHL.

HaTpusi, kapOoHaT U docdaT KaIbIHs, | CBOWCTBAMH;
OCH30JI, METAHOJ, ITAHOJ, CJIOXHBIC | 4) IEPEUNCICHUE POJIM M 3HAYCHHUS

3upHI, KHPBI, MbLJIa, | JAHHOTO BEUIECTBA B MPAKTHUKE;
MOHOCaXapuabI(TJII0K03a), 5) oOBsicHeHHE OOUUX CIIOCOO0B U
Jcaxapu bl (caxapo3sa), | IPUHIIUIIOB TIOJY4YEHUS Hanboee
nmoJicaxapmnbl (KanMaJI 1 | BAXKHBIX BCIICCTB.

LEJITI0JI03a), aHWINH, aMUHOKHCIIOTBI,

OenKwy, HCKYCCTBEHHbIE u

CHUHTCTUYCCKUC BOJIOKHA, Kay4yKu,

IJTACTMACCHI.

Tema 4.1. Ocnosnbie nonamua OP2AHUYECKOU XUMUL U MEOPUA CIPOCHUS
OpP2AHUYECKUX COCOUHEHU.
Tunosble 3a1aHUs /11 YCTHOI'O ONIPOCa
1. B uém nmpuunHa MHOr000pa3usi OpraHM4eCKUX BelecTB?
2. Yo Takoe nu3oMepus OpraHMueCcKUX COCTUHEHUNH?

3. HazoBuTE OCHOBHBIE NIOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX COCIUHEHHUM.
4. CxosibKO n30MepoB uMmeeT nentan? Hanummre Bce BO3MOXHBIE (YOPMYIIBI.

CamocrosiTesibHass pabora Ne9
CocraBneHnue KoHcIekTa 1o reMe «IIpupogHble HICTOUHUKH YTIEBOJOPOIOBY.
Kputepuu o1ieHKH BBITTOJHEHUS] CAMOCTOATENLHON pabOThI: cCMOTPETh B pazzeine 3.1 ®OC

Tema 4.2. Ilpedenvuoie y2neeo00opoost
Tunosble 3aaHus 1J1s YCTHOTO 0poca
1. Kakne opraHmyeckue COEAMHEHUS] OTHOCAT K Kilaccy yrieBoaopoaoB? Kakwe yrieBoaoposs!
HA3BIBAIOTCS TIPEIETbHBIMU?
2. Yto Takoe TOMOJIOTH U TOMOJIOTUYECKUH psif?

3. Harumure cTpyktypHbie popMyibl: a) 2,3-auMeTrineHTad 0) 3-MeTui1,3-3TUIITeKCaH

JlabGoparopHasi padora Ne 6.
Tema: IlocTpoenue Mmoaeieil MOJIEKYJI OPraHMYeCKUX BelleCTB.

Heab: oTpaboTaTh TEOpEeTHUECKHE W MPAKTHUECKHE HABBIKM, HAYUUTHCS COCTABIATH (DOPMYIIbI
M30MEPOB YIJIEBOJOPOAOB M J1aBaTh HA3BaHWE IIPENEIbHBIM U HENPEIEIbHBIM YIJIEBOJOPOIAM;
OTIpeIEIIATh KJIACChl OPraHMYECKUX BEIIECTB MO (hopMynam.

3aaHus BHIMOTHIIOTCS B )KypHaJe sl Ta00OpPaTOPHBIX U MPAKTUYECKUX PadoT:

1. Ucnonb3ys nporpammy «KOHCTPYKTOp alKaHOB» CKOHCTPYHPYHTE MOJEKYJbl METaHa, dTaHa,
npornaHa.
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2. Ucnonw3ys nporpaMmmy «KOHCTPYKTOp aTKEHOB)» CKOHCTPYHPYHTE MOJEKYIBI dTEHA, TIPOIEHA,
OyTeHa.

3.Ha3zoBuTe cornacHo MeXAyHapOJHOW HOMEHKIIAType YKa3aHHbIC OPraHMUECKUE COCTUHEHHUS.

4.Hanummte cTpyKTypHBIE (POPMYIIBI YKa3aHHBIX MPEICIBHBIX M HENPEACTbHBIX YTIIEBOJI0POJIOB.

5.0TBeTUTH HA KOHTPOJIBHBIC BOMPOCH! M MOATOTOBUTHCS K 3aIUTE JIA0OPATOPHOU PabOTHI.

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTposibHBbIE BONIPOCHI.

1. Yro takoe yrieBogopo/ibl? Kakue n3BeCTHBI KJIacChl YIiI€BOI0POAOB?

2. Kakue yrineBogoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHMS JECATH TMEPBBIX
IIpeICTaBUTENIEH TOMOJIOTHYECKOTO PAJa.

3. KakoBbl 0COOEHHOCTH 3IEKTPOHHOTO CTPOCHUS AIKaHOB?

4. Kakue Tunbl peakumil XapakTepHbl Ui MPEeAeabHbIX YrieBoaopoaos? [lo kakoMy mMexaHu3my
OHU MIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM pagUKAIBHOTO 3aMEIICHHs B allKaHaX Ha IIpUMEpe
raJloreHUPOBaHUS METaHa.

6. Kakue yrneBomopoapl Ha3biBaroT anikeHamu? Kakopa ux obmas popmymna?

7. CoctaBbTe (GOpMYJIBI BO3MOXKHBIX H30MEpOB yrieBojpopoaa cocraa C5Hip u maiite um
Ha3BaHMsI 110 MEKYHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu NPHUCOSAMHEHUS BCTyMalT ankeHbl? IlpuBenute npumepbl ypaBHEHUU
peaKkuuii s NpONuJIeHa.

9. Kakue yrneBonopoab! Ha3biBaroT ankuHamu? Kakosa ux obmas hopmyna?

10. Kakue Tumbpl M30MEepUU XapaKTEpHBI Ul adKWHOB? BO3MOXXHO JIM CyIIECTBOBAaHUE IUC-
TpaHc- U30MepoB?

Kputepun ouenku: cmotpers B pazzeine 3.1 ®OC

JlaGopaTopHas padora Ne 7.
Tema:CBoiicTBa npeaeIbHBIX, HENPeACAbHbIX H APOMATHYECKHX YIJIeBOAOPOAOB.
Heab: obecreunTh 3aKperieHue 3HaHU 0 XUMUYECKUX CBOWCTBAX MPEAENbHBIX U HETPEAEIbHbIX
YTJI€BOAOPOAOB; SKCIEPUMEHTAIBHO MOATBEPIUTh TEOPETUUECKHE 3HAHUS O JJAOOPaTOPHBIX Ccrlocobax
MOJIyYEHUs IPEJIENbHBIX U HEMPEIEIbHBIX YTIEBOIOPOAOB U UX XMMHUUECKUX CBOMCTBAX;
3aaHys BBIMOJIHAIOTCS B KypHaJe Ui 1a00paTOPHBIX U MPaKTHUECKUX padoT:
1.IIpoBeneHue ONBITOB:
- IOJIyYE€HUE METaHa
- TOpEHHE MeTaHa
- BIUsiHUE OpoMHOi Bojibl 1 KMnO,4 Ha MeTaH.
- [IOJIy4€HHUE ITUIIEHA
- TOpEHHE ITUJICHA
- B3aUMOJICHCTBYE ATUJICHA C OPOMHOMN BOJIOM.
- IeIICTBHUE NTepMaHTraHaTa Kajlus Ha STHIIEH
- IOJIyYEHUE alleTUJICHA.
- TOPEHUE aLETUIICHA.
- OKHCJIEHHE alleTHJIEHA paCTBOPOM IepMaHTraHaTa Kajusl.
2. 3amucaTth Bce HEOOXOAMMBbIE ypaBHEHHS XMMHUYECKHUX PEaKIUi B HM3YyYEHHBIX XUMHUYECKUX
SKCIIEPUMEHTaX.
3. OnucaTh HaOJIOICHUS U CIENIaTh BBIBOJIBI O MPOJIEIaHHOM padoTe.
4.0TBEeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOATOTOBUTHCS K 3alIUTe J1a00paTOpHOil paboTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboma.

KonTpoJbHbIE BONPOCHI.
1.Kakue Buabl n130Mepun HaOIIOJAIOTCS Y IPEAENbHBIX U HEMPEIEIbHBIX YTIEBOI0POAOB?
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2. llpuBenuTe MEXaHU3M pEaKLUl paJMKaJIbHOIO 3aMELEHUs B ajKaHaXx Ha IpuUMepe
raJIOTEHUPOBAHNS METaHa.

3. B Kkakue peakuuu MPHUCOCIUHEHHS BCTYMAIOT ankeHbl? llpuBeauTte mpuMepsl ypaBHEHHA
peakuui AJ1s IpOIHIICHA.

4.HanumunTe ypaBHEHHE pEaKMi FOPEHHUs MPOIMIICHA U er0 B3aUMOJICHCTBHS C OpOMHOI BOION
Y IIEPMaHraHaTOM Kajusl.

S5.Hanumurre ypaBHEHUE PEAKIIUU B3aUMOJICHCTBUSA IIEHTEHA C XJIOPOBOIOPOIOM U XJIOPOM.

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

IMpakTnyeckas padora Ne 3
Tema: CpaBHUTeIbHAS XaPAKTEPUCTHKA NMPeIebHBIX, HeNpeaeIbHbIX H AapOMATHYECKHX
yIJ1eBOIOPOI0B.

Heab: oTpaboTaTh TEOPETHUECKHUE U NMPAKTHUECKUE HABBIKH, HAYYUTHCS CPABHUBATH CTPOCHHE
VIJIEBOJAOPOAOB W yMETh OOBSICHATh 3aBUCUMOCTh XUMHUYECKHUX CBOMCTB OT CTPOCHHS HM3YYCHHBIX
YIII€BOAOPOIOB.

3aiaHus BBIMOIHIIOTCS B JKypHaie sl TaO0paTOPHBIX U MPAKTUYECKUX PaboT:

1. 3anomHuTe TaONMUIy, MAalWTe CPAaBHUTEIHHYIO XapaKTEPUCTHKY MPEICIBbHBIX, HENPEACIbHBIX,
apOMAaTUYECKUX YTIeBOJAOPOIOB. [IpuBenuTe Bce HEOOXOAUMBIC YPABHCHUSI XUMUYECKUX PEAKIIHIA.

Cooeporcanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kpurepun ouenku: cmotpers B pazzeine 3.1 ®OC

CamocrosiTesibHass pabora Ne9
CocraBnenue KoHceKkTa 1o Teme «[IpupoaHbie HICTOYHUKH YTIIEBOIOPOAOBY.
Kputepuu olieHKUBBIOIHEHUSI CAMOCTOSTEIILHON PaboThI: cMOTpeTh B pazzene 3.1 ®OC

Tema 4.3. HenpeodenvHule y2neeo000poobl.
Tunosble 3a1aHUs A/ YCTHOTO ONPOCa
1. Kakue yrieBoaopo/ibl Ha3bIBAIOTCS HETIPEAETbHBIMU?
2. OxapakTepu3yiTe NpUpoay IBONHON CBSI3U HEMPEAEIbHBIX yIJIEBOIOPOIOB.
3. Hanummre cTpykTypHbIe GOPMYIBI: a) 2-MeTHIINIEHTEH-3 0) 3-MeTni1,3-3TirenteH-2

JlabopaTopnasi pabora Ne 6.
Tema:IlocTpoenune Mojesieii MoJIeKyJI OPraHU4YeCKHX BelECTB.

Hesab:0TpaboTaTh TEOPETUYECKHE M MPAKTUYECKUE HABBIKM, HAYYUTHCS COCTABIATH (HOPMYJIbI
M30MEpPOB YIJIIEBOAOPOAOB M JlaBaTh HAa3BaHWE TIPEACTbHBIM M HENpEeACTbHBIM YIIIEBOJOPOIAM;
OIIpeJIeNIATh KIacChl OPraHNYECKUX BELIECTB Mo (hopMyam.

3a/1aHus BBIMOIHIIOTCS B J)KypHase JUIsl JaOOpaTOPHBIX U MPAKTUUYECKUX PaboT:

1. Ucnons3ysa nporpammy «KOHCTpYKTOp aJIKaHOB)» CKOHCTPYUPYHTE MOJIEKYJIbI METaHa, dTaHa,
MpoTaHa.

2. Ucnonw3ys nporpaMMmy «KOHCTPYKTOp aJIKEHOBY» CKOHCTPYUPYHTE MOJIEKYJIbl 3T€HA, MPOIIeHa,
OyTeHa.

3.Ha3zoBuTe cormacHo MeXayHapoJHOH HOMEHKJIAType YKa3aHHbIE OPraHMUECKUE COeTUHEHMUS.

4.Hanummte cTpyKTypHBIE POPMYITBI YKa3aHHBIX MPEEIBHBIX W HEMPEACTbHBIX YTIIEBOI0PO/IOB.

5.0TBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI M MOJITOTOBUTHCS K 3alllUTe J1a00paTOpHOMl paboThI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHnTpoJibHBIE BONIPOCHI.

1. Yro takoe yriesonopopl? Kakne n3BeCTHBI KJIACChl YIIIEBOJOPOI0B?

2. Kaxue yrineBogoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHMS JECATH TEPBBIX
IIPEICTaBUTENIEH TOMOJIOTHUECKOTO pAJa.

3. KakoBbI 0COOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS AITKAHOB?
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4. Kakue TUIBI peakuuii XapakTepHbl ISl IpeleabHbIX yrieBoaopoaos? Ilo kakomy MexaHu3zMy
OHU MIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM paIUKAIBHOIO 3aMEIICHHs B allkaHaX Ha IIpUMEpPE
raJIor€HUPOBAHUS METaHa.

6. Kakue yrneBomopoapl Ha3biBaroT anikeHamu? Kakopa ux o6mas popmymna?

7. CocrtaBbTe GOpMYJIBI BO3MOXKHBIX H30MEpOB yrieBojgopona cocraBa CS5Hip m maiite um
Ha3BaHMsI 110 MEKYHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu NpPHUCOEAMHEHHUS BCTymawoT ankeHbl? [lpuBenurte mnpumMepsl ypaBHEHHI
peaKuuii s MpONUJICHa.

9. Kakue yrneBogopo bl Ha3biBatOT asiknHaMu? KakoBa ux obmias ¢popmysna?

10. Kakue Turbpl M30MEpUU XapaKTEpHbl )i aIKUHOB? BO3MOXKHO JIM CYyIIECTBOBAaHHUE IIHC-
TpaHC- U30MEpPOB?

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

JlaGopaTopHas padora Ne 7.
Tema: CBoiicTBa npeaeIbHbIX, HenpeleJbHbIX 1 APOMATHYECKHX YIJIeBOJ0PO/I0B.
Hesb: obecreunTs 3aKperyieHne 3HAaHU 0 XUMUYECKHX CBOMCTBAX MPEACTbHBIX U HETIPEICIbHBIX
YIJIEBOAOPOAOB; 3KCIEPUMEHTAIBHO NOATBEPAUTH TEOPETUUECKHE 3HAHUA O J1a00paTOPHBIX criocodax
MIOJIyYEHUS IPEJIEIbHBIX U HENPEIEIbHbBIX YTIIEBOIOPOAOB U UX XMMHUUECKUX CBOMCTBAX;
3aaHus BBINOIHAIOTCA B )KypHaJIe JUIsl 1abOpaTOPHBIX M MPAKTUYECKUX padoT:
1.IIpoBeneHue ONBITOB:
- IOJlyYeHHE MEeTaHa
- FOpEHUE METaHa
- BIusiHME OpoMHoOi Bobl 1 KMnO,4 Ha meTaH.
- [IOJIy4E€HHUE ITUIICHA
- TOPEHUE 3TUJIEHA
- B3aUMOJICHCTBUE ATUJICHA C OPOMHON BOJIOM.
- IEIICTBHUE NTIepMaHTraHaTa KaJlus Ha dTHIEH
- [IOJIy4Y€HHUE alleTUIICHA.
- TOPEHHE aLETUIICHA.
- OKHCJIEHHE alleTUIIEHA paCTBOPOM IepMaHIraHaTa Kajusl.
2. 3anucath Bce HEOOXOAMMBbIE ypaBHEHMS XMMHUYECKMX peakUUil B M3yYEHHBIX XMMHUYECKHUX
SKCIIEPUMEHTaX.
3. OnucaTh HaOJIOICHUS U ClIeJIaTh BBIBOJIBI O MPOJIEIaHHOM padoTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTE Ja00OpaTOpHOI pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHeim paboma.

KonTpoJbHBIE BOIPOCHI.

1.Kakue Buabl n130Mepun HaOIIOJAIOTCS Y IPEAENbHBIX U HENPEIEIbHBIX YTIIE€BOI0POAOB?

2. llpuBenuTe MeXaHU3M pEaKUMM pPaJUKAIBPHOIO 3aMELIEHUS B aJKaHaX Ha IpUMEpe
raJIOrcHUpOBaHHA METaHa.

3. B kakue peakuuu NpHUCOETUHEHMsS BCTYyHalOT aikeHbl? IlpuBenure mnpumepsl ypaBHEHUH
peaKkuuii 11 NponuiIeHa.

4.HanumuTe ypaBHEHHE peaKlMd FOPEHHUs MPOIMUIIEHA U ero B3auMOJICHCTBHS ¢ OpOMHOI BOIOM
" IICpMAaHTraHaTOM KaJIvs.

5.Hanummre ypaBHEeHHE peakliMM B3aUMOJEHCTBHSI IEHTEHA C XJIOPOBOAOPOJIOM U XJIOPOM.

Kpurepun onenku: cmotpets B pasaene 3.1 ®OC

IIpakTuyeckas padora Ne 3

Tema: CpaBHUTe/IbHASA XapPaAKTePUCTUKA NpPe/ieJbHbIX, HellpeaAeJbHbIX H APOMATHYECKUX
yIJ1eBOI0POJOB.
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Heab: oTpaboTaTh TEOPETHUECKHWE U NMPAKTHUECKHUE HABBIKH, HAYYUTHCS CPaBHUBATH CTPOCHUE
VIJIEBOAOPOAOB M YMETh OOBSICHATH 3aBUCUMOCTh XUMHUYECKHUX CBOKMCTB OT CTPOCHHS HM3YYCHHBIX
YIII€BOAOPOAOB.

3aaHus BHIMOIHSAIOTCS B )KypHaJIe UTsl 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. 3anomHuTe TaOMUIly, MalTe CPAaBHUTEIHHYIO XapaKTEPUCTHKY MPEICIbHBIX, HEMPEACIbHBIX,
apOMAaTUYECKUX YTIeBOJI0pO0B. [IpuBeanuTe Bce HEOOXOAMMBIC YPAaBHEHHS XMMUYCCKUX PEAKITUA.

Cooepatcanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no npaKkmuyeckum pabomam.

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrositesbHas padora Nel0
CocraBieHre KOHCIIEKTa 10 TeMe «J{HMeHOBBIE YTIE€BOIOPOIbDY.
KpuTepun OIeHKH BBIITOJIHEHUSI CAMOCTOSTENIEHON paboThI: cMOTPETh B pasnene 3.1 ®OC

Tema 4.4. Apomamuueckue y2neeo0opoobt.
Tunosblie 3aaHus 11 YCTHOI'O O1Ipoca
1. Kakue yrieBogopo/ibl OTHOCST K apOMAaTUYECKUM COECAMHEHUSIM?
2. Kakue mpoTHBOpeuusi CYHIECTBYIOT MEXIY CTPYKTYpHO# ¢opmynoii Kekyne u cBoiicTBamu

6enzomna?
3. O0bscHUTE CTpOEHHE OEH30J1a C TOUKHU 3PEHUSI SJIEKTPOHHOU TEOpUHU.

JlaGopaTopHas padora Ne 6.
Tema: IlocTpoeHue Moesieii MOJIeKYJl OPraHMYeCKHUX BellecTB.

Lesb: oTpaboTaTh TEOPETHYECKHE W MPAKTUYECKHE HABBIKMA, HAYUUTHCS COCTABISATH (POPMYIIBI
M30MEpPOB YIJIEBOAOPOAOB M JlaBaTh Ha3BaHHWE IPEAEIbHBIM M HENpeAeIbHBIM YIJIEBOJOPOJaM;
OTIPEIeNIATH KIACChl OPraHNYECKHUX BEUIECTB MO (hopMyiaMm.

3aaHus BBINOIHAIOTCA B )KypHaJie JUIsl 7a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. Ucnons3ys nporpammy «KOHCTpYKTOp aIKaHOB» CKOHCTPYMPYHTE MOJIEKYJIBI METaHa, dTaHa,
IponaHa.

2. Ucnonb3ys nporpaMmy «KOHCTpYKTOp aJIKEHOB» CKOHCTPYMPYHUTE MOJIEKYIIbI 3TE€HA, IPOIEHa,
OyTeHa.

3.Ha3zoBwuTe coriacHO MEXIyHapOTHOW HOMEHKIIATYype YKa3aHHBbIE OPraHHUECKUE COCTUHEHHUS.

4.HanumuTe cTpyKTypHBIE (OPMYIIbI YKAa3aHHBIX MPEIENbHBIX U HENPEAeIbHBIX YTIEBOAOPOIOB.

5.0TBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI M MOJITOTOBUTHCS K 3aIUTE J1a00paTOpPHOM paboTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHuim paboma.

KonTpoJsbHBIE BOIPOCHI.

1. Yro takoe yrieBogopo ibl? Kakue n3BecTHBI KJIacChl YII€BOI0POI0B?

2. Kakume yrieBomoponabl OTHOCAT K ankaHam? Ilepeuncnure Ha3BaHMs JECATH TEPBBIX
MIPEACTABUTENEN TOMOJIOTHYECKOTO PAJIA.

3. KakoBbl 0COOEHHOCTH 3JIEKTPOHHOT'O CTPOEHUS aJIKaHOB?

4. Kakue TUIbl peakiuii XxapakTepHBbI U1 IPEAENIbHBIX YriIeBo1opoaoB? I1o kakoMy MexaHU3My
OHH IIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM paJUKAIBHOTO 3aMEIICHHs B allkaHaX Ha IpUMEpe
raJIoOr€HUPOBAHNS METaHa.

6. Kakue yrneBogopoapl Ha3piBatOT asikeHaMu? KakoBa ux o6mias ¢popmymna?

7. CocraBbTe (HhOpMyJbl BO3MOXKHBIX H30MEpOB yrieBoaopoaa coctaBa CS5Hip m naiite um
Ha3BaHMSI 110 MEKyHAPOIHOM HOMEHKIIATYpE.

8. B kakue peakiuu NpPUCOECTUHEHHUs BCTyMalT ankeHbl? [lpuBeauTe mpuMepbl ypaBHEHMH
peaKkuuii 11 NponuJIeHa.

9. Kakue yrineBogopo/isl Ha3biBatoT aikuHamu? Kakosa ux oOmast ¢popmyna?
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10. Kakue Tunel M30MepuM XapakTEpHbI A IKMHOB? BO3MOXHO 1M CyHIECTBOBaHME LIHC-
TpaHC- U30MEPOB?
Kputepun ouenku: cmotpets B pazzgeine 3.1d0C

JlaGopaTopHas padora Ne 7.
Tema: CBoiicTBa npeaebHbIX, HeNpeaeJbHbIX 1 APOMATHYECKHUX YIJI€BOA0POI0B.
Heab: obecreynTh 3aKperieHUe 3HAHUI 0 XMMHYECKUX CBOMCTBAX MPEACTbHBIX M HETIPEACTbHBIX
YIJIEBOIOPOAOB; AKCIEPUMEHTAIBHO MOATBEPAUTH TEOPETUUECKHE 3HAHUS O JTAOOPATOPHBIX CIIoco0ax
MOJTYYEHUS TIPEICIIbHBIX U HETPEEIbHBIX YTIECBOAOPOIOB U UX XUMHUYECKUX CBOMCTBAX;
3a/iaHusl BBIMOJIHIIOTCS B )KypHaJe JIJIs JaOOpaTOPHBIX U NMPAKTUYECKUX padoT:
1.IIpoBeneHue ONBITOB:
- IOJIy4Y€HUE METaHa
- TOPEHUE METaHa
- BiastHue OpomHOM Boabl 1 KMnO4 Ha MeTaH.
- [IOJIy4€HHUE ITUIICHA
- TOPEHUE FTUJICHA
- B3aUMOJICHCTBUE ATUJICHA C OPOMHON BOJIOM.
- ICCTBHE ITIEpMaHraHaTa Kajus Ha 3TUJICH
- [IOJIy4€HHUE alleTUIICHA.
- TOPEHHE ALIETUIICHA.
- OKMCJIEHHE alleTUIIEHA PaCTBOPOM I€pMaHIraHaTa Kajusl.
2. 3anucarth Bce HEOOXOAMMBIE YpaBHEHUS XHMUYECKUX PEAKIUN B H3yYECHHBIX XHMHUYECKUX
AKCIIEPUMEHTaX.
3. Onucatp HaOMIOACHUSA U CIeTIaTh BBIBOBI O MPOJIEIaHHOM paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U TOJATOTOBUTHCS K 3alIUTE Ja00OPaTOpHOI pabOTHI.
Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTpoJsbHBIE BOIPOCHI.

1.Kakue BuapI H30Meprn HAOIIONAIOTCS Y MPEETbHBIX U HEMPEIebHBIX YTIEBOI0POI0B?

2. IlpuBenuTe MeXaHU3M peakIMi paAuKaJbHOTO 3aMEUIeHHs B alKaHax Ha MpUMepe
raJIOr¢cHUpOBaHHA METaHa.

3. B kakue peakuuu MPUCOETUHEHMs BCTYMalOT ankeHbl? IlpuBeauTte mpuMepsl ypaBHEHHMH
peaKkuuii 11 NpONUJIeHa.

4.HanumuTe ypaBHEeHHE peakIMi FOPEHUs MPOIMIEHA U €r0 B3aUMOJIEHCTBHSI ¢ OPOMHOI BOAOH
" ICPMAHTaHATOM KaJIvs.

5.Hanummre ypaBHeHHE peakui B3aUMOAEHCTBHSI IEHTEHA C XJIOPOBOJOPOIOM H XJIOPOM.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

IIpakTyeckas padora Ne 3
Tema: CpaBHUTe/IbHAS XapaKTePUCTUKA MpeleJbHBIX, HelpeaebHbIX 1 AapOMAaTHYECKHX
yIJ1€BOI0POJ0B.

Heab: oTpaboTaTh TEOpeTHYECKHWE U MPAKTHUUECKHWE HABBIKM, HAYUYHUTHCS CpPaBHUBATh CTPOCHUE
YIJIEBOIOPOIOB M YMETh OOBACHATH 3aBUCHMOCTh XHUMHMYECKHX CBOMCTB OT CTPOCHMS H3YYEHHBIX
yIJ1€BOAOPOAOB.

3aaHus BBINOIHAIOTCS B KypHaJe Uit Ja00paTOPHBIX U MPAKTHUECKUX PadoT:

1. 3anonnute Tabnuily, NalWTe CPaBHUTEIbHYIO XapaKTEPUCTHKY MPEENbHBIX, HENpeAeNbHBIX,
apOMaTUYeCKUX YTiIeBoAopooB. [IpuBeanTre Bce HEOOX0AUMBIE YPABHEHUSI XUMUUYECKUX PEAKIIHHA.

Cooeporcanue 3a0anuii: cmompume Memooudeckue yKa3anus no nPaKmuieckum pabomam.

Kpurepun onenku: cmotpets B pasaene 3.1 ®OC

CamocrosiTesibHas pabora Nell
CocraBnenue KoHcIekTa 1o reme «lIpumenenne 6eH301a 1 €ro TOMOJIOTOBY.
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Kputepru o1ieHKH BBINOJIHEHHS CAaMOCTOATEIBHOM paboThl: cMoTpeTh B pasaeine 3.1 ®OC

Tema 4.5. Cnupmut u ghenonoi.
Tunosble 3a1aHus JAJI51 YCTHOTO ONPOCa
1. Kakue yrieBoJopoIbl OTHOCST K KJIACCy CIIUPTOB?
2. Hanummre cTpyKTypHBIE (POPMYJIIBI H30MEPOB OYTHIIOBOTO CIIMPTA U HA30BUTE UX.

3. Yto Takoe MHOroaroMHble cIUpThl? Hanumure kauecTBEHHYIO peaklii0 HA MHOTOATOMHbIE
CIIUPTBL.

JlaboparopHnasi padora Ne 8
Tema: N3yyeHne XUuMHUYECKHX CBOHCTB CIUPTOB U AJIbJAerH/10B.
Hesb: M3yunts cBOHCTBA OJHOATOMHBIX 1 MHOIOATOMHBIX CIIUPTOB Ha IPUMEPE 3TaHOJIA U
TTIMIEpUHA; CBOMCTBAX ajlbJIerUI0B Ha MpUMepe (popManbaerua.
3aaHusl BBINOIHAIOTCS B J)KypHaie JUisl 1a00paTOPHBIX U MPAKTHYECKUX PadoT:
1.IIpoBeneHue OMNBITOB:
- TOPEHUE OJJHOATOMHBIX CITUPTOB,
- B3aMMOJICMCTBHE HATPHUS C BOJOU U CIUPTaMHU.
- B3aUMO/ICHCTBHE TIIMLIEPHHA C HATPUEM.
- KaUYeCTBEHHAs peaKIys Ha TIUIECPHH
- OKHUCJIEHHE STHJIOBOTO CIIUPTA.
- B3aMMO/ICHCTBHE NIEpMaHTaHaTa KaJisl ¢ OYTHIIOBBIM CITUPTOM.
- CBOMCTBa (eHoa.
- B3aUMO/IeHCTBUE eHOIa ¢ OPOMHOM BOIOH.
- B3aumoeiictre popmanpaeruaa ¢ Cu (OH),.
- peakuus «cepeOpsHOro 3epKajiay
2. 3anucarb Bce HEOOXOJMMBbIC YPAaBHEHHSI XUMUUYECKUX PEAKLUI B U3YYEHHBIX SKCIIEPUMEHTAX.
3. Onucath HaOIIOIEHHS U ClIeNaTh BBIBOJIBI O MPOJICIaHHON paboTe.
4. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCH! U IOJATOTOBUTHCS K 3aIIUTE J1a0OpaTOPHOU paboThlI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHuim paboma.

KoHTpoJibHbBIE BONIPOCHI.

1.M300pa3urte cTpyKTypHbl (OpMYIIBI BCEX CIMPTOB MoJekyispHas (opma kortopbix CsHoOH,
MOANUIINTE UX Ha3BaHUS.

2. CocraBbTe ypaBHEHHE PEAKIIMU OKUCIIEHUS |-TipomaHona u 2-mporaHoia. B dem cxoncTBo u
OTJIMYHE MOJIEKYJI ITOJIy4EHHBIX BEILIECTB.

3. Oxapakrepu3yiite (pu3nyecKre CBOWCTBA MpeAeNbHBIX crupToB. Kakoe ux Qusnonornyeckoe
JEMCTBYUE HA )KUBBIE OPIraHU3MBI.

4. UN300pa3ure cTpyKTypHble (DOpPMYJBI BCEX allbJETHJI0B MOJIEKYJsIpHas (GopMysia KOTOPBIX
CsH10O., moamuminTe nx Ha3BaHMA.

5. C moMoIipio Kakoi peakiini MOKHO JTOKa3aTh, YTO B pAaCTBOPE HAXOIUTCS albJACTUT?

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrosiTesbHast padora Nel2
Pemenue ynpaxHenuii no reme «CoupThl, GEHONBI U aTbACTUIBD).
Kputepuu olieHKH BBINOJIHEHHS CaMOCTOATENBHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC

Tema 4.6. Anvoezuont u Kemomnbol.
Tunossle 3a1aHUA I YCTHOIO ONPOCa
1. Kakue BemiecTBa Ha3bIBAIOT aibleruaaMu’? BbIpa3ute 3JIEKTPOHHOE CTPOSHHUE allbJIETHIOB
oOmeit hopmyoil.
2. B uém oTinnymne anpaeruaoB OT KETOHOB?
3. Kakue npotykTsl 00pa3yroTcs py THIPHUPOBAHUH ATTbIETUOB U KETOHOB?
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JlaGopaTopHasi padora Ne 8
Tema: U3yyeHne XUMHUYECKUX CBOMCTB CIMPTOB U aJIbJIEeTH/I0B.
Heab: M3y4uTh CBOMCTBA OAHOATOMHBIX U MHOI'OATOMHBIX CIIMPTOB Ha IIPUMEPE ITAHOJIA U
TIIMLEPUHA; CBOMCTBAX ajbAETHAO0B Ha IpuMepe popmabaeruaa.
3a/iaHus BBIIOJIHAIOTCS B )KypHAJE [ JJAOOPATOPHBIX U NIPAKTUYECKUX paldoT:
1.ITpoBeeHrE OMBITOB:
- TOPEHUE OJJHOATOMHBIX CIIUPTOB,
- B3aUMO/ICHCTBUE HATPHS C BOJAOW U CIIUPTaAMHU.
- B3aUMO/JICHCTBUE IIIULIEPUHA C HATPUEM.
- KQueCTBEHHAas peakiysl Ha TIIMLIEPUH
- OKHCJIEHHE 3TUJIOBOTO CIIUPTA.
- B3aUMO/ICHCTBUE MIEpMaHTraHaTa Kajaus ¢ OyTUIOBBIM CIIUPTOM.
- cBOMCTBA (eHoa.
- B3auMoeiicteue (perosa ¢ 6poMHOM BOIOH.
- B3aumoieiictre popmanpaeruaa ¢ Cu (OH),.
- peakius «cepeOpsHOro 3epKaa
2. 3anucarb Bce HEOOXOUMbIE YPAaBHEHUSI XMMUUECKUX PEAKLIUNA B N3YYEHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAOMIOACHUS U CAETATh BBIBOBI O MPOJIETAaHHON paboTe.
4. OTBETUTH Ha KOHTPOJBHBIE BOIIPOCHI M IMOATOTOBUTHCS K 3aIIUTE Ja00paTOPHOI paboTHI.
Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KoHTposbHbIEe BONPOCHI.

1.1300pa3ure CTPYKTYpHBI (OpPMYIIBI BCEX CIHPTOB MoJieKyisipHas (opma kotopsix CsHgOH,
MOJIUILIUTE UX HA3BaHUS.

2. CocTaBbTe ypaBHEHHE PEAKIUU OKWCICHHS |-mporanona u 2-mpornaHoiia. B 4eM cxoacTBo u
OTJIMYUE MOJIEKYJI MTOJTYYEHHBIX BEILECTB.

3. Oxapakrepu3yite (pu3nYecKre CBONCTBA MpeAeTbHBIX cHpPTOB. Kakoe mx (usnomormdeckoe
JEMCTBYUE HA KUBBIE OPTraHU3MBI.

4. U300pasure cTpyKTypHble (DOpPMYJIBl BCEX allbJETHJI0B MOJIEKYJsIpHas (GopMysia KOTOPBIX
CsH10O., moanmumnTe ux Ha3BaHMA.

5. C moMoIIpI0 KaKoi peakiiuu MOKHO JTOKa3aTh, YTO B PACTBOPE HAXOIUTCS albJACTUT?

Kpurepun ouenku: cmorpets B paszgeine 3.1 ®OC

CamocrosiTesbHast padora Nel2
Pemenue ynpaxuenuii no teme «CrnupThl, PEHOIBI U AJTbAETU B,
Kpurtepru olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 POC

Tema 4.7. Oonoocnosenvle KapoOHOGBLE KUCTIOMBL.
Tunosble 3aaHus 11 YCTHOTO o1Ipoca
1. Kakue BemiecTBa OTHOCAT K Ki1accy KapOOHOBBIX KUCIIOT?
2. Hamummre  cTpykTypHble  (opmynsl, a) 2-MeTWwiIOyTaHOBOM  KHCIOTHI 0)  2,2-

,Z[HMCTHJIHpOHaHOBOfl KHUCJIIOTBI

3. Kakoe oprannueckoe cOeIMHEHUE MOTYYUTCS IPU BOCCTAHOBIIEHUH BOJIOPOIOM, a) ITAHOBOU
KHUCJIOTHI 0) OJIESMHOBOM KUCTIOTHI

Jladoparopnasi padora Ne 9
Tema: U3ydenue cBoiicTB KapOOHOBBIX KHCJIOT H MX NPOU3BOIHBIX.

HCJII): Ha NPaKTHYCCKUX MpPUMEpax 3aKpCIIUTh 3HAHUA O CTPOCHUU U CBOMCTBAX Kap6OHOBI)IX
KHCJIOT, BBICIIUX KapOOHOBBIX KHCIIOT. DKCIEPUMEHTAIBHO 3aKPENUTh MOHATHS O JKUPaX KaK CIOXKHBIX
adupax

3amaHusl BBIMOIHAIOTCS B JKypHase JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1.IIpoBeneHue ONBITOB:
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- IIOJIy4YEHUE YKCYCHOM KHUCIIOTBI

- B3aUMO/JICHCTBUE YKCYCHOM KHCIIOTBI C HEKOTOPBIMH METalIaMu

- B3aMMO/ICHCTBHE YKCYCHOW KUCIIOTHI C OCHOBAaHHSIMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI CO CIUPTAMU

- OKUCIIEHHE MypaBbUHON KUCIIOTHI OKCHIOM cepedpa

- OKCIIEpUMEHTAIILHOE OIpPE/ICICHE BEIIECTB

2. 3anucarb Bce HEOOXOMMBIE YPaBHEHUSI XUMHUECKUX PEAKIUN B M3yYEHHBIX SKCIIEPHUMEHTAX.
3. OnucaTh HAOMIOACHUS U CAETATh BHIBOBI O MIPOJICIaHHON paboTe.

4.0TBETHTH HA KOHTPOJIbHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE TaOOpaTOPHOI paboTHI.
Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTposbHbIE BOPOCHI.

l.Hanumure cTpykTypHBIE (OPMYJIBI CIEAYIONMX KapOOHOBBIX KHCJIOT: a) 2-MEeTUJIOyTaHOBas
KHCII0Ta, 0) 2,2 TUMETUIINPONIAaHOBAs KUCIIOTA.

2. Kakoe opraHm4eckoe COEIWHEHHE IMOJyYUTCS MPH BOCCTAHOBICHUH BOJOPOJOM OJICHHOBOM
KHUCJIOTHI? 3alIMILIUTE COOTBETCTBYIOLIYIO PEAKIIMIO.

3. UeM oTiMUaroTCs TBEPABIC KHUPHI OT KUAKNX? M300pa3ute CTpyKTypHBIE (DOPMYITBI HEKOTOPBIX
BaXHEHUIIMX KapOOHOBBIX KUCJIOT, KOTOPBIE BXOJAT B COCTAaB PACTUTEIbHBIX Macell.

4. Hamummure CTPYKTYpHYIO (OpMyTy CIOXHOTO 3¢upa, 0Opa30BaHHOTO TIIMIEPUHOM C
NaJIbMUTHHOBOM, CTEAPUHOBOM M MACJIIHOM KUCIOTaMHU.

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

CamocrosiTesibHast padora Nel3
[TucbmeHHas paboTa 1o Teme «Mplia, KaK COJIA BBICHIHX KapOOHOBBIX KHCJIOT.
Kputepuu o1ieHKH BBITTOJHEHUS! CAMOCTOATEILHON pabOThI: cCMOTPETh B pazzeine 3.1 ®OC

Temad.8. Cnoscuoie 3¢hupel u sncupot
Tunosble 3a1aHus 1J1s YCTHOTO 0Ipoca
1. KakoBo cucremarnueckoe HazBanue upa, umeromiero popmyiny CHzCOOCzHz
2. B uém oTimume )KuIKUX ¥ TBEPABIX )KUPOB. UTO Takoe THAPOTCHHU3AIIHS Kupa?

3. Hanummre cTpyKTypHYIO (hOpMYITy CI0KHOTO 3¢hupa, 00pa30BaHHOIO MIULEPUHOM C
MTaJIbMATUHOBOM, CTEAPUHOBOM M MACIISIHOM KHUCIOTaMH.

Jladoparopnasi padora Ne 9
Tema: U3ydenue cBOicTB KapOOHOBBIX KHCJIOT M MX NIPOM3BOJIHBIX.

Heab: HAa MpakTUUECKUX MPUMEpPax 3aKPENUTh 3HAHUS O CTPOSCHUU U CBOMCTBAX KapOOHOBBIX
KHCIIOT, BBICIIUX KapOOHOBBIX KHUCIIOT. DKCHEPUMEHTAIBHO 3aKPEMUTh MOHATHS O JKUPaX KaK CIOKHBIX
adupax

3a/1aHus BBITIOJTHSIOTCS B )KypHaJe JJIs JIa0OpAaTOPHBIX M MPAKTUYECKUX paboT:

1.IIpoBeneHne OnbITOB:

- MIOJTyYE€HUE YKCYCHOM KUCIOTHI

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI C HEKOTOPHIMH METalIaMu

- B3aUMO/ICHCTBUE YKCYCHOU KHCIIOTHI C OCHOBAHHSIMH

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI CO CHUPTaMHU

- OKHCJICHHE MYPaBbHHON KUCIIOTHI OKCUIOM cepedpa

- OKCIIEPUMEHTAIILHOE OIPE/IEICHNE BEIIECTB

2. 3anmcath Bce HEOOXOUMbIC YPABHEHUSI XUMUUECKUX PEaKIUN B U3YYCHHBIX SKCIIEPUMEHTAX.

3. Onmcarp HAOMIOICHUSI U CZIeaTh BBIBOJIBI O MPOJIETIaHHOM padoTe.

4.0TBEeTUTH HA KOHTPOIBHBIE BOMIPOCHI U TIOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOI pabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue yYKa3anus no 1abopamopusvim paboman.

KoHnTpoJibHbIE BOIPOCHI.
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l.Hanumure cTpykTypHble (OPMYJBI CIEAYIONMX KapOOHOBBIX KHCJOT: a) 2-MeTUJIOyTaHOBas
KHUCJIOTA, 0) 2,2 TUMETHUIMPONaHOBast KMUCJIOTA.

2. Kakoe opraHmdeckoe COEIMHEHHE IMOJyYUTCS MPH BOCCTAHOBIECHUH BOJOPOJOM OJICHHOBOM
KUCJIOTHI? 3alMIINTE COOTBETCTBYIOIIYIO PEAKIIHIO.

3. UeM oTiMyaroTCs TBEPABIC KHUPHI OT KUAKNX? M300pa3ure CTpyKTypHbIE (HOPMYIIBI HEKOTOPBIX
BO)KHEHIINX KapOOHOBBIX KUCIIOT, KOTOPHIE BXOAT B COCTaB PACTUTEIBHBIX Maced.

4. Hamumure CTPYKTYpHYIO (OpMyny CIOXHOTO 3¢upa, 00pa30BaHHOTO TIIMIEPUHOM C
NaJbMUTUHOBOH, CTEAPMHOBOM U MACIISTHOW KHCIOTaMHU.

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrosiTesbHast padora Nel3
[TucrmenHas pabora o teme «Mpblia, KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT.
KpuTepun OIeHKH BBIITOJIHEHUSI CAMOCTOSTENIEHON paboThI: cMOTPETh B pasnene 3.1 ®OC

Tema 3.9. Yeneseoowt
Tunosblie 3aaHus 11 YCTHOI'O O1Ipoca
1. JlaiiTe XapakTepUCTUKY OCHOBHBIM KJIacCaM YIJIEBOJIOB.
2. B 4ém cX0/CTBO U pa3auyue B CTPOSHUU KpaxMala U LEJIH0I03b17

3. ITouemy ri1r0K03a Ha3bIBa€TCA albAECTUAOCIUPTOM?

Jladoparopnasi padora Ne 10
Tema:CpoiicTBa yrijieBO10B.
esb: HA MPAKTHYECKUX MPHUMEPaX 3aKPENUTh 3HAHHUS O CTPOSCHHHM M CBOWCTBAaX YTJIEBOIOB Ha
IpUMepe TJOKO3bl M Kpaxmaia. IIpuBUTH 3HAHUS O 3HAUEHMH YIVIEBOJOB ISl JKU3HENESTENbHOCTU
OpraHu3Ma, yMETb OIPEIEISATh TIIIOK03Y, (PPYKTO3y U KpaxMall B paCTUTEIBHBIX MTPOIYKTAaX KaueCTBEHHBIMU
peaKLUsIMU.
3a7iaHus BBINOJIHAIOTCS B JKypHaJe Ui 1a00paTOPHBIX U MPaKTHUECKUX PadoT:
1. IlpoBeneHue ONBITOB:
- B3aUMOJICHCTBHE TIIFOKO3bI ¢ THApoKcHIoM Meau Cu(OH),
- peakIus «cepeOpsSTHOTO 3epKanay
- 00yTriMBaHuE caxapo3bl
- THJIPOJIA3 CaXxapo3bl
- IPUTOTOBJIEHHE KpPAaXMaJIbHOTO KilelicTepa
- Ka4eCTBEHHAs PEaKIysl Ha Kpaxmall
- OKHUCJICHHE LEJITI0JI03bI
2. 3amucarh Bce HEOOXOMMBIE YpaBHEHHSI XUMHUECKUX PEAKIIUK B M3yYSHHBIX IKCIIEPHMEHTAX.
3. Onucath HaOJIIOIEHHS U ClIeNaTh BBIBOJIBI O MPOJIEIaHHON paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHuim paboma.

KoHTpoJibHbIE BONIPOCHI.

1.Kakue BemiecTBa OTHOCSTCS K YIJI€BOJaM, U TOYEMY UM OBLJIO JaHO TaKOE Ha3BaHUE?

2. Yro Takoe MOHOCaxapa, [ucaxapa, nonucaxapa? B uém ux otiauuune apyr ot apyra?

3.Yka3arb kakue QyHKIIMOHAIbHbIE TPYIIIbI UMEET IJIF0K03a, U KaKhe CBOMCTBA MPOSBIseT?

4. Kakue XUMHUYECKHE CBOMCTBA Ul TJIOKO3bl M TIIMIEPUHA SBISAIOTCS OOIMIMMHU, U YeM 3TH
BEIIIECTBA OTJIMYAIOTCS APYT OT Apyra? Hanummre ypaBHEHUS] COOTBETCTBYIOIINX PEAKIIHIA.

5. CocTaBUTh ypaBHEHHUsS peakLUUi NpU IOMOIIM, KOTOPBIX Caxapo3y MOXHO NpPEBpPaTUTh B
JTaHOI.

Kputepun onenku: cmotpets B pazzgeine 3.19d0C

CamocrositesbHas padora Nel4
CocraBneHue KOHCIIEKTa 110 TeMe «brosorndeckas posb yrieBoaoB».
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Kputepru o1ieHKH BBINOJIHEHHS CAaMOCTOATEIBHOM paboThl: cMoTpeTh B pasaeine 3.1 ®OC

Tema 4.10. A30mcooeprcaujue opzanuyecKue coeOUHeHus.
Tunosble 3aaHus 1JIs YCTHOTO 01Ipoca

1. Kakue opranuueckuie COeJMHEHUS Ha3bIBAIOTCA HUTPO coeuHeHusmMu? [lpuBeante npumepsl.
Kakue oprannyeckue coeiMHeHUs Ha3bIBaloTCs amuHamu? [IpuBeauTe npumepsl.

2. Hanmmwmre cTpyKTypHBIC (DOPMYITBI IEPBUYHOTO U BTOPUYHOTO aMUHA.

3. HazoBuTe cUMNTOMBI OTpaBiIeHUS AHUJIMHOM. Y KaXUTE MEPBYIO MOMOILb TPH OTPaBICHUU
AQHUJIMHOM.

4. Kakue cBoiicTBa HanOoJee XapaKTePHbI 1JIsI aMHUHOB?

5. Kakue pyHKIIMOHAIBHBIE TPYIIIBI COJIEPIKATCS B aMUHOKHUCIIOTax? B uém Omonorndeckas poiib
AMUHOKHCIIOT?

JlabopaTopnasi paGora Nell
Tema: Xumuueckue cBoiCTBa aHWINHA. LIBeTHBIE peakum Ha OeJIKH.

Heanb 3aHATHA: TO3HAKOMUTHCS C OCHOBHBIMM XMMHYECKHMHU CBOMCTBAMH a30TCOACPIKAIIUX
OpPraHMYECKUX coeAMHEHUN. KauecTBeHHBIMU peaklusIMU, UCTIOIb3YEeMbIMU IJi OOHApYKEeHHs OEIKOB.

3a/iaHus BBIIOJIHAIOTCS B )KypHaJe [ JIaOOpaTOPHBIX U MPAKTUYECKUX padoT:

1.IIpoBeneHue OMBITOB:

- coricTBa anunanHa CgHsNH,

- IOJIy4€HUE aHWJINHA

- B3aUMOJICHCTBUE aHUIIMHA C OpOMHOI BOIOM

- TOpEHUE aHUITUHA

- CBOWCTBO OEITKOB

- B3aumozerctaue 6enxkoB ¢ HNO3

- OnmyperoBast peaKius

2. 3anucarh Bce HEOOXOUMBIEC YPABHEHUS XUMHUECKUX PEaKIUi B U3YYEHHBIX SKCIIEPUMEHTAX.

3. Onmcaths HAOMIOICHHS U CIIENaTh BBIBOJBI O MPOJICIaHHON paboTe.

4.0TBEeTUTH HA KOHTPOJIbHBIE BOMPOCHI U TOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.

Cooepotcanue 3a0anuii; cmompume MemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTpobHbIE BONPOCHI.

1. Kakue ¢pyHKIIMOHANbHBIE TPYIIBI COAEPKATCA B aMUHOKHUCIIOTAX?

2. Yto Takoe 3aMEHUMEbIE U HE3aMEHUMbIE aMHUHOKHUCIIOTHI?

3. IlpuBenure mnpuMep apoMaTHyeckoro amuHa. Kakue XHMHYecKHe CBOICTBAa JUIs HETro
XapaKkTepHbI?

4. Hanumute ypaBHEHHE pEaKLUH MTOJIy4YEHHs TPUITENTHIA.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

CamocrosiTesbHas padora NelS
CocraBneHue KOHCIIEKTa 1o TeMe «bruonoruueckas posb U OMOCHHTE3 OEIKOBY.
Kputepuu orieHKH BBITTOJTHEHHUS CAMOCTOATEILHON pabOThI: CMOTPETh B pazzeine 3.1 ®OC

Tema 4.11. Ilonumepot.
Tunosble 3aaHus 1JI YCTHOTO 0poca
1. VkaxuTe Kakue OCHOBHBIC XUMUYCCKUE PEAKIINN JIKAT B OCHOBE CHHTE3a ITOJIMMEPOB.
2. [IpuBeauTe mpuUMephI peakIuii MOJTUMEPU3AINN U TTOTUKOHICHCAIUH.
3. [IpuBeauTe IPUMEPHI MTPUPOTHBIX BHICOKOMOJICKYIISIPHBIX COSTMHEHUN PACTUTEIIBHOTO U
KUBOTHOTO TIPOUCXOXKICHUS

IIpakTnueckas padora Ne 4
Tema: Pemienne 3xcnnepuMeHTAJBHbIX 321a4.
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Heas: OOCOOmMTP W CHCTEMAaTH3MPOBATh 3HAHUS O BHUJAX H30MEPUM M HOMEHKJIATYpe
OpraHMYECKUX BeIIeCTB, CHOpPMHpPOBATH NPEACTABIECHUS O TEHETUYECKOW B3aUMOCBS3H MEXKIY
YIJIIEBOIOPOAAMHU, KHUCIOPOICOAEPKALMMY BEIIECTBAMHU, a30TCOAEPKAILIUMHU COEITUHEHUSIMU.

3a/iaHus BBIMOJIHAIOTCS B )KypHaJe JIJIs IaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. Pemnre nenouky npeBpaieHu.

2. DKCriepuMEHTAIbHOE OIpe/IelieHHe BellecTB (ININLEepHHa, dTaHoja, (DeHOoIIsITa HATpHsl,
bopmanuHa)

3. Ilony4yeHue 3TUIIEHA U U3YYEHUE €r0 CBOWCTB

4. DKCnEepUMEHTAIbHOE OIIPEIETICHUE BELLECTB (MypPaBbUHON, YKCYCHOM U OJIEGMHOBOM KHUCJIOT)

2. 3anucarb Bce HEOOXOUMbIEC YPAaBHEHUSI XUMUUYECKUX PEaKIUN IPH BBHITIOJTHEHUH 3a1aHUH.

Cooepatcanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kpurepun ouenku: cmotpers B pazzaeine 3.1d0C

CamocrositeqbHass padora Nel6
CocraBieHre KOHCIIEKTA 110 TeME «3HaueHUe U IPUMEHEHUN TOJIMMEPOB B OBITY ».
Kputepun o1ieHKH BBIIOJIHEHUS CAMOCTOSTENIbHOM paboThl: cMOTpETh B pasaeie 3.1 ®OC

Tema 4.12. Xumusn u sncusne.
TunoBsble 3a1aHUA JIA YCTHOTO ONPOCa

1. Kakue xuMuueckue BelecTBa U AJis 4Yero Mbl UCIOIb3yeM qoma?

2. B cocraB naka Jijisi HOTTeH BXOJAUT CMECh PaCTBOPUTEINICH, Yallle BCETO ITUJIAICTAT,
OyTuiaieraT, u3onponuiaoBsiii cnupt. CoctaBbTe PopMysbl 3THX BemiecTB. K kakomy Kiaccy BelecTs
OHM OTHOCsTCA? JlaiiTe UM Ipyrue Ha3BaHUA.

3. B cocraBe MHOTHX CpeICTB 7Sl YMBbIBaHUS UMeeTcs 2- OpoM- 2- HUTpornponanuon-1,3.
CocraBsbTe ero hopmyiy.

CamocrositesibHas padora Nel6
CocraByieHHE KOHCIIEKTA 110 TeMe «3HaueHUE U MPUMCHEHHI MTOJIMMEPOB B OBITY.
Kpurtepru olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 OC
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4. KOHTPOJIbHO-0LICHOYHBbIC MaTePHAJIbI IJIsl IPOMEKYTOYHOM aTTeCTAlliH 110 y4eOHOMH
AUCHHUILINHE

[IpenMeToM OLIGHKH SBISAIOTCS yMEHHUS W 3HaHMs. KOHTpOJIb M OLEHKAa OCYILECTBISIOTCS C
HCIOJIb30BAHUEM CIEIYIOIUX (POPM M METOJIOB:

KoHTponb © oOLlEHKa pe3yslbTaTOB OCBOCHHMS Y4eOHOM JIUCHUIUIMHBI  OCYHIECTBIISETCS
IIPENoJaBaTesIeM B IIPOLECCE IPOBEACHUS ayIUTOPHBIX 3aHATHI. TeKylui KOHTPOJb OCYLIECTBIIAETCS B
(dopme: ycTHOTO OIpoca, MONYYSCHHBIX O0YYAIOIIMMCS, B Tporiecce paboThl HA 3aHATHUSIX, TTOJIOKHUTEIBHBIX
OLICHOK, 3alllUThl BCEX MPAKTUYECKUX M JIAOOPATOPHBIX PabOT Ha MOJOKHUTENbHYIO OLICHKY, BBIIOJIHEHUS
BHEAYJAUTOPHOW CaMOCTOSTENbHONM paboThl. [IpoMexxyTounas arrectanmusi HpoBOAUTCS B (opme
mudepeHIMPOBaHHOTO 3aUeTa B TECTOBOM (hopMme.

Ilepeyennb BOpPoCoOB /11 NOATOTOBKH K AH((epeHIINPOBAHHOMY 3a4eTy
1.Ilepnoanyeckuii 3aKoH ¥ iepuoandeckas cucrema siemeHToB [[.M. MenneneeBa B cBeTe
YUE€HHUS O CTPOEHUHU aTOMa.

2.CoBpeMeHHbIE NPE/ICTaBIEHUS O CTPOEHUHN aTOMHBIX OpOuTaell XUMUUYECKUX JIEMEHTOB.
OnexkTpoHHbIe (OPMYIBI M TpaUIecKre CXEMbI CTPOCHUS SJICKTPOHHBIX CIIOEB aTOMOB.

3.CocraB aToMHBIX sep. M3oTomnel. [IoHsATHE XMMHYECKOTO 3JIEMEHTA.

4.M13mMeHeHue cocTaBa, CTPOEHUS M CBOMCTB IIPOCTBIX BEILIECTB-HEMETAIIIOB, 00pa30BaHHBIX
3JIEMEHTaMU: a) OJJHOTO Iiepuoja; 0) oaHoi rpymnmsl nepuoandeckoit cucremsl J[.J. Menneneesa.

5.KoBanenrtHas cBs3b. Buabl KOBaleHTHOM CBSI3U.

7.MoHHas cBsI3b, ee oOpazoBaHue. CTENeHb OKUCICHNS U BAJICHTHOCTD 3JIEMEHTOB.

8.0nexrponutnueckas qucconuanus. Crenens nucconuanui. CHIbHBIC JIEKTPOIUTHL

9.Peakiiuy HOHHOT0 0OMEHa B BOJIHBIX PacTBOPAX, YCIOBHSI HX HEOOPATUMOCTH.

10.T'maposn3 coei.

11. Obmas xapakTepuCTHKa METAJIIOB TJIaBHBIX MOJIPYII MEPHUOIUUECKON CUCTEMbl XMMUYECKUX
anemeHnToB .M. MenaeneeBa, cTpoeHHne UX aTOMOB. MeTaiindeckast CBA3b.

12.0xucnuTenbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U CTENICHU OKHCICHHUSI XUMUYECKUX 3JIEMEHTOB.

13. OcHOBHBIE TIOJOKEHUSI TEOPUU XUMHUUECKOT0 cTpoeHnus A.M. bytieposa. Xumudeckoe
CTPOEHME KaK MOPAIOK COEIMHEHNS U B3aUMHOT'O BIIMSIHUS aTOMOB B MOJIEKYJIaX.

14. N3oMepust opraHn4ecKuX COeIMHEHNH, €€ BUJIBI.

15. IlpenenbHbIe YIIeBOIOPOIbI, 00IAs GOPMYIIa COCTaBa, AEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTpOCHHE.

16. HenpenenbHble yrieBoAOpOIb! psila dTHIIEHa, o01as popMysa cocTaBa, 3JeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE, SP2-THOpHUAN3aLUs ANEKTPOHHBIX 00JIaKoB aToMa yriaepoaa. Mzomepus.

17. AnerunieH — npeacTaBUTEINb YIIIEBOIOPOIOB C TPOMHOM CBS3bIO B MOJIEKYIIE, SP-
ruOpuan3aIys 3JeKTPOHHBIX 00JIaKOB aToMa yriaepoja.

18.Apomaruueckue yrieBoaopoasl. CTpykrypHas popmyna Oenzouna (o Kekyse). DnekrponHoe
CTPOEHHE MOJIEKYJIbI, IOJYTOPHAS CBA3b.

19.I'omonoruueckuii psa npeaeabHbIX OAHOATOMHBIX CIUPTOB. DTHIICHTIIMKOIb U TITUIIEPUH KaK
MIPEICTaBUTENIN MHOTOATOMHBIX cIpTOB.DeHo, cTpoeHue, pu3ndeckue 1 XMMUYECKHUe CBOMCTBA.

20. Anbaeruzpl, TOMOJIOTUYECKUN PAJl, CTPOCHHE, PYHKIIMOHANbHAS TpyHa. XUMHUYECKUe
CBOMcTBa anbaeruaoB. [lomyuenue, npuMeHeHNE MypaBbUHOTO U YKCYCHOTO aIbJAETUIOB.

21.T'oMonoruueckuit psij| MpeesbHbIX OJJHOOCHOBHBIX KUCIIOT.

22.I'moKo3a — BXKHEHUIIHNI MpecTaBUTEh MOHOCAXapUI0B, CTPOEHUE, PU3NYECKUE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHUE.

23.AMUHOKHCIIOTBI, CTPOCHUE, U30MepHs, (U3NUIECKHE CBOMCTBA, OCOOCHHOCTH XUMHUYECKUX
cBoiicTB. buonornyeckoe 3HaueHue anbda'"aMUHOKHUCIIOT.

24.B3anMOCBs3b MKy KITACCAMH OPraHUIECKUX COCTUHEHUH.

| 1. TACTIOPT

Hasznauyenue:
@®OC mnpenHazHayeH A KOHTPOJS W OLEHKH Pe3yJbTaToOB OCBOCHHS Y4EOHON IMCIHUITIIMHBI
OV.11Xumusa mno creunuanbHOCTAM (6a3oBas mnoaroroBka)23.02.06 TexHuueckas 3SKCIUTyaTalus
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MOJIBUJKHOTO cocTaBa jkene3Hbix popor, 08.02.10 CtpouTenbCTBO KENE3HBIX JOPOr, MyTh M IyTEBOE
x03s1icTBO, 11.02.06 TexHuueckas sKcILTyaTarysi TPAHCIIOPTHOTO PaAMOAJIEKTPOHHOTO 000PYI0BAHUS
(mo Bumam tpancnopta), 23.02.01 Opranuszanus nNepeBO30K U YIpaBieHUE HA TpaHCHoOpTe (IO BUIAM)
[IpenMeToM OIIEHKH SIBISIOTCS YMEHUS U 3HAHUS.

I1. SBAJAHUME JUTA OBYUAIOIINXCA

Bapmuanr 1
HNucTpykuus 11 00y4ammxcst
BuumarensHO pounTaiTe 3aqaHue.
Bpewms Bemmonnenus 3aganus — 90 MuHyT
Yacrs A

Ora yacth coctouT u3 15 3amanuil. (A 1 — A 15). K kaxxaoMy 3aianuto JaHbl 3 BapuaHTa OTBETOB, U3
KOTOPBIX TOJbKO O/IMH BepHbIA. Ka)k/j0e mpaBUIIbHO BBIIOJIHEHHOE 3aJjaHue YacTh A oleHuBaercs B 1
Oa.

A 1. DaexkTponHasi popmy.ia 1s° 25° 2p°3s’ 3p° COOTBETCTBYIOT ATOMY:

1) Li2)Na 3)K
A 2. B pe3yJbTaTe coeiMHeHHs IBYX aTOMOB Kucjaopoaa O, odpasyercs CBfA3b:
1) Nonnas 2)Bonoponnas 3) KoBanenrtHas HenosisipHas

A 3. CteneHb okucJieHus cepbl B coequHennu FeSO; papHa:
1) +2 2)+3 3)+4
A 4. KHUCIOTHBEIM U OCHOBHBLIM OKCH/IOM ABJISIIOTCS:
1) SOzl/IMqo 2) CO,u H,0O 3)Zn01/1 A|203
A 5. KucioTHble cBoiicTBa HauboJ1ee sIpKO BbIpa:KeHbI Y BelllecTBa, GopMyJia KOTOPOro:
1)NH; 2) H,S3)HCL
A 6. Oxcuabl cepbl SO, B3aUMOICHCTBYET € :
1)H,2)0; 3)H,0
A 7. Tuapoxcua munkaZn(OH), MoxkeT pearupoBaThb:
1) CaSOq 2) HCL3)H,0
A 8.C kakuMm u3 BemecTB pearupyet pacteop CuSO4:
1)HCL2)NaOH 3) HNO3
A 9. 'omosioramu siBJISIIOTCS:
1)reHTaH ¥ ICHTaIMeH2 )ITaH U IPOTaH  3)3TaHOJ U dTaHAJb
A 10. I'mppoxcnabnas rpynna (OH) umeercs: B MoJIeKyJ1ax:
1) cnuproB  2)3¢upoB  3)kupoB
A 11. K kakoMmy 13 NpuBeIeHHbIX THIIOB PEAKIHII MOKHO OTHECTH PeaKIUI0 HOHHOr0 00MeHa?
1) Paznoxxenus 2) 3amemenue 3) Heitrpanuszanuu
A 12. DJIeKTPOJUTOM SIBJISAIOTCSH KA’kK/A0€ BeleCTBO B PAAAY:
1) C2H6 , H2C03 2) Ba(OH)2 ,CH3OCH3 3) KOH , H3PO4
A 13.YpaBHenue peaknuu Zn(OH), + H,SO,= ZnSO,4 + 2 H,O cooTBeTcTBYeT KpaTKoe MOHHOE
yYpPaBHeHHe:
1) H*+OH =H,0 2) H,S0,4+Zn”* = ZnSO4+H,0 3) Zn(OH), + 2H"'=Zn*" +2H,0
A 14. Kakoe u3 BelieCTB 0KA3bIBAET HA OPraHU3M Ye/10BeKAa HAPKOTHYECKOe J1eiicTBue?
1) C;HsOH2)H,CO3 3)CH,4
A 15. Ilpu geiicTBMH CIUPTOBOI0 PACTBOPA 1IEJI0YH HA 2-XJIOP-0yTaH o0pa3yercs:
1) byranosas kucnora  2) HuknoGyran3)byren-2

Yacrs B.
| [Tpu BbImONHEHNH 3a1aHui YacTu B, HE0OX0IMMO BBINIOJHUTH YKa3aHHbIE 33JaHUs, AaTh Pa3BEPHYTHIN |
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OTBET, HAMHMCaTh BCE HEOOXOIMMBbIE ypaBHEHHUS peaklMii, yKa3aTb Ha3BaHHs MPOJYKTOB pEaKUHH U

HCXOOHBIX BCIICCTB.

Ka;leoe IPpaBHUJIbHO BBIITOJIHEHHOC 3aIaHUC YaCTU B OLICHUBACTCA B 2 Gamnna.

B 1. OcymecTBuTe 11eno4Ky npespamiennii. Hanummre Bce He00X0AUMbIe peaKI[UM.

CaCO3;—>CaCl,—>Ca(OH),

B 2. OcymecTBuTe HenoyKy npeppamennii. Hanumure Bce Heo0X0qUMbIe peaKIUH.

C,HsCl—>C,H5s0H—>C,HsONa

B 3. Uto Takoe BoaHBIH ruaposu3 conn? Hamnmmre ypaBHenus peakuuu rugapoJusa coqu FeCl, B

MOJIeKYJIsIpHOH U MoHHO¥ ¢opmax. KakoBa cpena BogHOro pacrsopa 3Toi coym?

Yacts C.

[Ipu Beimonuenuu 3aganuii yactu C, HEOOXOJUMO B YpaBHEHUSAX OKHCIUTEIIbLHO-BOCCTAHOBUTEIBHOM
peakiuii mogo0path KOA(G(GUIMEHTHI METOIOM JJCKTPOHHOrO OanaHca, yKa3aTh OKHCIUTENIb U

BOCCTAHOBUTCIIb.

Kaxnoe nmpaBuinbHO BeIosHEHHOE 3a1anHue yactu C onennBaercs B 10 6amios.

C 1. PaccraBbTe KO3(1)(1)I/IIII/ICHTI>I B YPaBHCHUM OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM Pe€aKkIuu

METOJI0M IJICKTPOHHOI0 O0ajiaHca. YKaKUTe OKHCIUTEIb U BOCCTAHOBHUTEIb.

CU+HN03:CU(N03)2+NO+H20

C 2. PaccraBbre KO3(p(PUUMEHTHI B YPAaBHEHMH OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON Ppeakuuu

METOI0M 3JIEKTPOHHOT0 0ajaHca. YKaKUTe OKHCIUTEIb H BOCCTAHOBHUTE/Ib.

P +Oo,=P,0g

I11. ITTAKET ITPEIIOJJABATEJIA

III a. YCJIOBUA

I'pynna cpaér nuddepeHIMpOBaHHbI 3a4€T B TOJHOM COCTaBe, JCJICHUS HA TOATPYNIBI HE

MMPOUCXOAUT.

KomnnuecTBo BapuaHTOB 3a/1aHus Ui cAAIOMMX AU PepeHInpOBaHHbIN 3a4€T— 5 BapUAHTOB.

BpeM}I BBITIOJTHCHUSA 3aJaHUA — 90 MHHYT.

Oo6opynoBanue: Ilepuonuueckas cucTeMa XMMHYECKHUX DJIEMEHTOB, Ta0JlHIla PacTBOPUMOCTH,

BHGKTpOXI/IMI/I‘leCKI/Iﬁ PAA HAIIPAKCHUA METAJIJIOB.

ITAJIOHLI OTBETOB

Kurou k orBeTam aJs1 Bapuanrta Nel

Yacts A
Ne Al | A2 | A3 | AAd | AS | A6 | A7 | A8 A9 Al10 | All Al2 | Al3 | Al4 | AlS
2 3 3 1 3 3 2 2 2 1 3 3 3 1 3

Yacrs B
B 1. 1) CaCO3 + HCI = CaCl; + H,0 + CO;
2) CaCl,+2NaOH= Ca(OH), + 2NaCl
B 2. 1) C,HsCl + HOH = C;Hs0H
2) CszOH + Na = C2H5ONa + H>
B 3. l-ascrynennFeCl, + HOH =>Fe(OH)CI + HCI
Fe," + 2CI'+ H" + OH =>Fe(OH)" + 2CI'+ H”
2-asicrynenbFe(OH)CI + HOH =>Fe(OH), + HCI
Fe(OH)" + CI' + H" + OH =>Fe(OH), + H" + CI

Yacts C
C1 3Cu+8HNO3=3Cu(N0O3),+2NO+4H,0
Cu’- 2 e = Cu*? BoccTaHOBUTEND, OKHCIEHHE
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N* +3e = N* OKHCJIUTEb, BOCCTAHOBJICHHUE
C 2.4 P +50,=2P,05

PY_5e =P* okucnenue, BOCCTAHOBUTEND
0%+2e=07 BOCCTAaHOBJICHHE, OKHCIIUTEIIb

1116. KPUTEPMM OLIEHKI

KpnTepnn OLCHKHU PE3yJbTaTOB

OtmMmeTka (o1eHKa) KonmnuecTBo npaBmiibHBIX OTBETOB B | KonMuecTBO MpaBUIIbHBIX OTBETOB B
MIPOIICHTAX Oayax
5 (OTIHYHO) 86 - 100 39-45
4 (xoporo) 76 - 85 34-38
3 (YAOBJIETBOPUTEIHHO) 61-75 27-33
2 (HEYIOBJIETBOPUTEIILHO) 0-60 0-26
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